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A COMPARISON OF WEEKEND AND WEEKDAY TRAVEL 
BEHAVIOR CHARACTERISTICS IN URBAN AREAS 
Ashish Agarwal 
ABSTRACT 
 
Travel demand analysis has traditionally focused on exploring and modeling 
travel behavior on weekdays. This emphasis on weekday travel behavior analysis was 
largely motivated by the presence of well-defined peak periods, primarily associated with 
the journey to and from work. Most travel demand models are based on weekday travel 
characteristics and purport to estimate traffic volumes for daily or peak weekday 
conditions. Much of the planning and policy making that occurs in transportation arena in 
response to weekday travel behavior and forecasts.  
More recently, there had been a growing interest in exploring, understanding, 
and quantifying weekend travel characteristics. The ability to do this has been limited due 
to the non-availability of travel survey data that includes weekend trip information. Most 
travel surveys collect information about weekday travel behavior and ignore weekend 
days. However, the 2001 National Household Travel Survey includes a substantial 
sample that provided detailed trip information for weekend days and therefore this dataset 
offers a key opportunity to explore in-depth weekend travel characteristics. 
xi 
Weekend travel behavior is expected to be substantially different from the 
weekday travel behavior for difference in several spatial and temporal constraints. The 
difference in constraints can also lead to a change in trip chaining patterns on weekdays 
and weekends. Differences in constraints coupled with socio-economic changes 
characterized by greater disposable income, time-constrained lives, and greater 
discretionary activity opportunities point towards the growing role that weekend travel 
behavior is going to play in transportation planning and policy-making. 
This thesis provides a comprehensive analysis of weekend travel behavior using 
the 2001 NHTS.  Differences and similarities between weekday and weekend travel 
behavior are identified and presented for different urban areas sizes varying according to 
Metropolitan Statistical Area (MSA) size. Models of weekend and weekday travel 
behavior are developed to capture the structural relationship of socio-demographics, 
activity durations, and travel duration are developed using structural equations modeling 
approaches to better understand the relationships among these aspects of travel behavior 
on weekdays and weekends. This report is supposed to act as an updated data guide to the 
National Cooperative Highway Research Program’s (NCHRP) Report 365 titled “Travel 
Estimation Techniques for Urban Planning” aims at studying the changes in behavioral 
characteristics between two categories of the day of week – a weekday and a weekend 
based on personal, household and trip characteristics. 
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CHAPTER 1 
INTRODUCTION 
 
1.1 Background 
Urban travel is accompanied with many problems, out of which two commonly 
encountered ones consist of congestion and air quality degradation. Both these are 
attributed to various reasons such as increase in travel times, vehicle miles traveled, and 
other household and personal structure changes. Most of these have been researched in 
the past for normal working days, Monday to Friday, because of being more peaked 
during certain hours of the day than any other time on any other day. However, due to 
lack of research attention and lack of sufficient data in planning agencies to calibrate the 
models, weekend travel has not been studied well until now although the need to link the 
weekend travel demand has been necessitated from time to time for satisfactory highway 
design. This report which acts as an updated data guide to the National Cooperative 
Highway Research Program’s (NCHRP) Report 365 titled “Travel Estimation 
Techniques for Urban Planning” aims at studying the changes in behavioral 
characteristics between two categories of the day of week – a weekday and a weekend 
based on personal, household and trip characteristics. 
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Individuals engage in one or the other activity for different purposes. For 
different physiological or biological needs, he or she travels from one place to another 
thereby making a trip to satisfy his need. This is commonly referred to as a “derived 
demand” nature of travel. Any sort of traveling is affected by the various constraints that 
happen to exist by default without the wishes of the person. While most of these 
constraints, that might occur at the individual level or his/her family level, exist due to 
change in demographic and socio-economic characteristics, some of them may even 
relate to temporal or spatial ones. With recent social changes like increased work time 
flexibility, 24 hour shopping on Internet and at stores, activity behavior across the seven 
days of the week has become more complex to study. Although an in-depth study of such 
a behavior with all the in-home and out-home activities recorded by the individual over a 
considerable time span is recommended but many a times that is not feasible leaving us 
with solutions to make the best use of time and effort to capture such a behavior as much 
close as possible. 
 
The activities in which a person engages has normally been classified into three 
types: Subsistence, Maintenance and Discretionary (or leisure). Out of these three 
activities, subsistence activity that refers to work or work related purpose is essential to 
serve towards the financial requirements for fulfilling the other two activities. A kind of 
analysis commonly studied as the “time-use analysis” where time is allocated between 
different activities looks at how this time is allocated by an individual for different 
activities over a week or a month or any other level. Collecting such an intra-personal 
travel data for the whole nation, i.e. getting an understanding of the same person’s travel 
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for more than one day, has money, time and better reporting limitations that makes it 
altogether infeasible. Rather one way to capture the travel by an individual is to do so on 
one particular day, generally done in United States through a National Household Travel 
Survey (NHTS) conducted every five years with the travel behavior pattern of an 
individual on a single day interpreted to be in optimal behavioral equilibrium. This 
survey captures the travel behavior of an individual so that policies could be formulated 
towards providing means for a better and comfortable living. The dataset obtained from 
this survey serves sufficient to carry an analysis for comparing day of week analysis 
which too has been done in the past. But like Sullivan (1963) who used the Pittsburg 
Area Transportation Study’s 1958 home interview survey most of them have either 
discussed the variations of personal travel behavior on weekdays or has failed to address 
the issue on a national level with only exception being Hu (1996) in which comparison 
was made by the day of week. 
 
Other studies that have looked upon the day of week variation in travel behavior 
in the past have found significant differences. Like Parsons Brinckerhoff Quade and 
Douglas (PBQD) Inc. (2000) which compared and contrasted weekend and weekday 
travel, Rutherford et al. (1997) found significant differences between weekdays, Sundays 
and Saturdays. Schlich (2001) used multiday data from Mobidrive and found that there is 
a lot of variation that occurs on weekends as compared to weekdays because of smaller 
number of individual obligations on weekends. The behavior on a weekend day was 
found more variable if it was considered with more of trip-based context as compared to 
the time budget based context. Elaborating on how problematic had the weekend traffic 
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congestion become for the local government policy makers and planners in most of the 
urban areas in New Zealand, O’Fallon & Sullivan (2003) compared the weekday and 
weekend travel behavior using the 1997/98 New Zealand Household Travel Survey 
(NZTS). However, it must be noted that their weekend definition included the time from 
4 am on Saturday to 4 am on Monday. Using a weekly time-use data diary survey 
conducted in 1985 in the Netherlands with 2964 respondents of 18 years and above, 
Yamamoto et al. (1999) found that workers’ daily activity patterns varied significantly 
between working and non-working days although patterns were correlated. Yai et al. 
(1995) explored the data from a nationwide recreation travel survey conducted by 
Ministry of Construction in Japan in 1992 to investigate the increasing congestion on 
weekends and indicated that the weekend recreational traffic can be as high as the 
weekday commuting traffic. Zhou & Golledge (2000) too found considerable differences 
between weekdays and weekends. Sunday was described as the most depressed travel 
activity intensity day as compared to the Saturday which was considered to be the day on 
which activities for relaxing or “clean up” i.e. finishing of something that hasn’t been 
done over the week. Even on weekdays, noon, early afternoon or evening time slot in 
which eat-out, shopping, social or recreational activities were supposedly carried, was 
found to be the reason behind the variations in the supposedly routinized (because of 
work and study) activity behavior on weekdays. In this report, a broad categorization of 
weekday versus weekend is presented to assist decision and policy makers. 
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1.2 Weekdays and Weekends 
A weekday refers to any day of the week from Monday to Friday in which 
students make a trip to school, or a worker commutes to his or her job bound by the 
requirements such as reaching earlier by some time. On the other hand, weekend is 
considered full of sportive action or more in-home maintenance activities where most of 
the persons would rather not depart too early and thus causing a shift in the peak period 
of travel. Different worker explores weekends in different ways. For example, some 
persons prefer to go to gym engaging in intense exercise on weekend neglecting advices 
from professional doctors like Moran and Vogin (2001) of exercising moderately but 
regular exercise while others prefer going to bars to consume alcohol on weekends that 
too is associated with health and safety risks. Weekends can be days involving social 
trips such as going to churches to worship and/or for weddings so as to make it possible 
for as many persons as possible to attend while for some others like photographers, 
florists, musicians and caterers the same trip may be classified as a work or work related 
one. With different activities that can be made possible and with more members, having 
free time to engage in them, altogether a different travel pattern can be hypothesized on 
weekends as compared to weekdays. Such changes in travel characteristics are explored 
in this report using various attributes at person, household, vehicle and even the trip 
itself. 
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1.3 Objectives and Scope of this Study 
The specific objectives of this report are: 
• To study the effect of socio-demographics on weekday and weekend 
travel behavior 
• To study and compare travel behavior on weekdays and weekends at the 
household and personal level 
• To develop an updated data guide so as to provide estimates helpful in 
urban planning 
• To study tradeoffs between activities and travel behavior on weekdays 
and weekends 
The study is limited to urbanized metropolitan areas with a trip made by the person of 
length no more than 75 miles to compare with other regional household travel surveys. 
 
1.4 Organization 
 The remaining part of the report has been organized as follows. Chapter 2 
starts with a literature review summarizing the trends and issues that has been discussed 
with respect to the study of day of the week dimension to the travel patterns. Before 
getting into the results of the analysis, a whole chapter 3 has been devoted at the 
description of the data that has been used in this study. Rest of the chapters is arranged 
broadly into travel characteristics. Chapter 4 gives an overview of effect of the household 
and personal attributes on the trip rates of the individual. Another trip characteristic is the 
trip length that has been reported in miles as well as in minutes and has been discussed in 
Chapter 5. Distribution with respect to mode and with respect to numbers of persons on 
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the trip is discussed in Chapters 6 and 7 respectively. Chapter 8 explores the temporal 
variations in the trips. Chapter 9 explains the methodology for modeling activity and 
travel behavior. Finally, conclusion and the scope for further research is summarized in 
Chapter 10.
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1 Introduction 
Most of the past travel behavior research and modeling has dealt mostly on 
weekdays due to lack of sufficient data on weekends. However, there had been 
considerable research that have dealt with some of the aspects on travel behavior and air 
quality issues on weekends with some of them making a direct comparison with those on 
weekdays. The research has not been limited to difference to only two categories but has 
been extended to day of week and even the season of the year – summer and winter and 
holidays too. While some of them have used a multi-day data to expand their horizon 
from inter-person travel (the travel day characteristics comparison of different persons) to 
the intra-personal travel (the travel characteristics comparisons of same person on 
different days of the week), they had limitations of being limited to a small city sample of 
households or lack of travel behavior on weekends. Failure to address these issues on a 
national level and for future monitoring of travel patterns has motivated this research. 
This chapter starts with the emphasis on the need for a multi-day travel data followed by 
a brief overview of the studies done on different aspects of travel behavior that led to 
their difference by day of week or categorized as weekdays and weekends. 
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2.2 Multi-Day Versus One-Day Travel Survey Diaries 
 
 
Travel behavior has reached to an extent that consideration has started been given 
to the intra-personal travel or the travel behavior of the same person among different 
days. This has been made possible by the use of multi-day travel survey diaries. 
According to Kitamura (1988), a day which can be considered as a convenient time unit 
because many of the activities from sleeping to commuting recur after every one day 
cycle for psychological and institutional reasons can many a times not be sufficient to 
study the complex behaviors. For example, to analyze the shopping behavior in a region 
where store is open until 6 p.m. on weekdays and closed on Sundays, Kitamura (1988) 
used a multi-day data (the Dutch National Mobility Panel data) that consisted of travel 
diaries kept over one-week periods. The study was limited to household members of 12 
years and above of age to capture the shopping behavior explicitly on Saturdays. Hanson 
and Huff (1988) suggested travel-behavior groups defined based on one-day diaries are 
likely to be unstable with the chance of misclassifying the person being high. Due to 
differences in activities’ patterns pursued during that day, daily travel (or the 
representative) patterns of an individual have been found to vary from day to day 
according to a stochastic recurrence structure. By specifying the average time intervals, 
possibility of identifying more than one typical travel patterns exhibited by the individual 
or any population subgroup was suggested.  
 
Most of these multi-day travel survey diaries have been restricted to a small 
sample of households due to under-reporting and financial constraints.  However, their 
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need for various issues has been felt by various researchers specially to study the travel 
behavior on weekends.  For example, Pisarski (1997) necessitated need for the 
exploration of journey on weekends. Pudget Regional Council (2001) made the 
requirement of a data of about 2000 to 3000 households reinforced with data on modal 
(highways and transit) volume on weekends for an expansion from a normal weekday 
model to a separate weekdays and weekends model to analyze the effect of 
environmental factors, traffic operations and multi-modal cost benefit analysis for an 
long-term implementation of the integrated land use and travel models. Simma (2003) 
who reported a change in the survey methodology from 1974 to 1979 in Switzerland 
where the later had the description of each person’s one weekday and one weekend travel 
to capture the growing importance of leisure travel. 
 
2.3 Effect of Socio-Demographics 
Various studies have shown how change in socio-demographics at both the 
household and the individual level leads to the change in behavior on different days of 
week. For example, households with higher vehicle ownership tend to make more 
recreational trips on weekends. This section gives a short description of all such studies. 
 
van der Hoorn (1979) examined the effect of various factors on travel time 
expenditures from a study conducted in Netherlands through a survey administered in 
October 1975 with 1100 respondents. It was found that car ownership, density of the area 
in which household is located, worker status and students status make the difference 
between the travel time expenditure to exist between a weekday and a weekend. Using 
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the Belgium National Travel Survey, MOBEL, and the travel diary survey conducted in 
two cities of Germany: Halle/Saale and Karlsruhe, Mobidrive, Cirillo and Axhausen 
(2002) found homogeneity in workers’ behavior among weekdays as compared to the 
non-workers who showed a significant variation across different days of the week. 
 
Even in New Zealand, as reported by O’Fallon and Sullivan (2003), although the 
number of trips by drivers was constant but men drivers made more trips on weekends 
and even lengthier trips on weekends. Using the data from the May 1991 Current 
Population Survey (CPS) Supplement for U.S. and 1990 wave of the German 
Socioeconomic Panel (GEOSP), Hamermesh (1995) found that out of all male workers, 
20% work on Saturdays, 8% on Sundays as compared to the female workers where the 
percentages were roughly 14% and 7% respectively. 
 
Yun and O’Kelley (1997) used two week travel multi-day data from Hamilton, 
Ontario, Canada in 1978 with a sample of 704 households. With the assumption that the 
shopping choice behavior is stochastically independent on every day, they found that 
households owning auto are more likely to make more shopping stops than non-auto 
owning households on Saturdays but no significant effect is observed on weekdays and 
Sundays. The employment status of the female head was found to have a significant and 
positive effect only on the weekday participation decision. 
 
Smith-Berndtsson and Åström (2001) used survey data from parents to 
investigate the behavior and mobility of the entire family. On a particular weekday, 
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parents were observed to spend their time with children in car traveling short distances. If 
the parents were at home, they were found not to have time even for themselves. Family 
weekdays were found to be normally planned except on Mondays where something 
unpredictable was observed to happen. Weekend on the other hand was the time when 
families tend to socialize with each other and friends, traveling longer distances and 
children taking part in athletic games. Planning was found not to be done before in the 
sense that the destinations are decided during the trip. Thus, the overall usage of the car 
was found to be normally planned. They concluded that the family role comprising of 
children, working and the private role overrides the mobility defining the travel need. 
 
Based on observations from 153 families, Manke et al. (1994) found that 
depending on the familial earner status, the participation of mothers and husbands vary 
on weekdays and weekends but it is the mothers who have been found to have a drastic 
change in their share of time spent on household tasks. In a single earner household, 
mothers spent about 160 minutes on housework on weekdays as compared to 110 
minutes on weekends. In full-time dual earner families, on weekends mothers were found 
to spend almost twice the amount of time spent on housework activities on weekdays (70 
minutes) whereas in a part-time dual earner family, mothers ere found to spend only 30 
minutes in excess on weekends. On the contrary, men were not found to show drastic 
differences but only a mere 5-15 minutes increase in time spent on household activities 
on weekends. A better understanding of the in-home activities combined with the out of 
home activities can lead us to better representation of out-of-home travel behaviour. 
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Bhat and Misra (1999) used the 1985 time-use survey of Netherlands which 
captured one week travel of an individual. A model was proposed to allocate the total 
discretionary travel of a person into the in-home and out-home activities and between 
weekday and weekend. Individuals were found to spend more time on discretionary 
activities, particularly the out-home ones, per day over the weekend as compared to that 
on a weekday. Income was not found to play any role in the allocation of time used in 
discretionary activities. Older people were found to be spending most of their time for in-
home discretionary activities. 
 
Yamamoto et al. (1999) found that younger individuals are oriented towards out 
of home activity engagement on both working and non-working days. Worker head of the 
household was found to be engaged in more in-home discretionary activities. Females 
were found to make more in-home activities on non-working days than males. Workers 
from larger households appear to make most part of their in-home discretionary activities 
on working days but the household size was not found to be associated with any split on 
non-working days.  Household with larger number of vehicles were found to make more 
out of home discretionary activities on non working days. Income was not found to be 
making a split as discretionary in-home and out-home activities with working and non-
working days. They agreed to the fact as Pas and Koppelman (1985) that intrapersonal 
variations are larger in individuals belonging to larger household size or having higher 
car availability. 
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Bhat and Srinivasan (2004) used the 2000 San Francisco Bay Area Travel Survey 
(BATS) to examine the frequency participation of individuals in the out-home episodes 
over the weekend and found that children tend to participate more in active recreational 
activities than any other individuals, although they showed lower participation in 
maintenance shopping activities. Adults employed full-time had a higher propensity to 
participate in non-maintenance shopping and personal business activities and least likely 
in community activities over the weekend. Those with a valid driver license were found 
to travel more out of home as compared to the lower levels by the physically disabled. 
Households residing in Central Business District (CBD) and urban areas have a higher 
propensity of making physical and non-physical recreation and lower propensity in 
pickup and drop-up as compared to the suburban or rural areas.  
 
Bhat and Lockwood too used the same 2000 BATS data. Their focus was on 
disaggregating the recreational episode on weekend that constituted of about 41% of the 
out-home activities into two categories – the active and the passive along with the mode 
that was used i.e. walking, bicycling, and joyride in car or other. Individuals employed 
full-time were found to have a higher propensity to participate in physically active 
pursuits at an out-of-home location and a lower propensity to participate in physically 
active travel-related recreational episodes. Both young adults (16-17 years) and 
individuals belonging to households with higher vehicle ownership were less inclined to 
participate in physically active recreation. On the other hand, individuals with bicycles in 
their households had a high propensity to participate in physically active pursuits. 
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Location effects (density of development, land-use mix, area type, etc.) did not appear to 
affect the recreational activity type participation directly. 
 
2.4 Changes in Travel Behavior 
2.4.1 Trip Rates 
Charlton and Baas (2002) studied the travel behavior in New Zealand and found 
that New Zealand drivers made on an average 4.38 daily trips out of which 4.63 trips per 
day was on weekdays as compared to a lower value of 3.76 trips on weekend in 1998. 
 
 Kumar and Levinson (1995) used the 1990 Nationwide Personal Transportation 
Survey (NPTS) with 21,817 households and 47,499 persons making almost 150,000 trips 
and found that non-work trips dominates all the trips made on the day.  Workers were 
found to make more shopping and non-work trips on weekends as compared to the non-
workers who can make those on weekdays during relatively uncongested mid-day period. 
 
Lockwood et al. (2003) using 2000 BATS indicated although the number of 
person trips per person is lower (3.01) on weekend days compared to 3.40 on weekdays, 
the average trip distances were larger on weekends relative to weekdays, 8.57 miles per 
weekday trip compared to 8.70 miles per weekend day trip.  
 
Parsons Brinckerhoff Quade and Douglas (PBQD) (2000) too found person trip 
rates during the weekend day to be only marginally lower than those during the weekday 
did. For example in a study using data from the New York metropolitan area, the number 
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of person trips per household was found to be 8.02 on weekend days as compared to 8.87 
on weekdays.  
 
Using the 1995 NPTS, Pozsgay and Bhat (2001) found the recreational trips in 
urban areas to be about 12 percent on weekdays as compared to 23 percent of weekends.  
 
 
2.4.2 Activities/Trip Purposes 
 
Bhat and Srinivasan (2004) modeled the frequency participation of individuals in 
the out-of-home episode over the weekend and found unobserved dependencies between 
the propensities to participate in different activity purposes. These were attributed to 
substitution or complimentary in participation between different activities.  
 
In Los Angeles area, Coe et al. (2002) found that the residential or in-home 
activities, like barbeque, lawn/garden equipment, increased from weekday to weekend 
from 40% to 140%. On weekdays, Barbeque occurred more in evenings as compared to 
the weekends where it occurred mostly in afternoon. These residential in home activities 
were suggested to be social activities that might lead to the travel for social purposes.  
 
Sugie et al. (2003) studied the interdependency between the weekday and 
weekend shopping behavior at the individual level using one week activity survey data 
from Utsonomiya, Japan. On weekends, as many as thrice the persons went for shopping 
as compared to those on weekdays. While most of the persons that did shopping 
consisted of females, males’ shoppers showed a remarkable increase on weekends. 
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According to the authors, shopping trip frequency for a person on weekdays depends 
greatly on the whether the person does shopping on weekends or not.  
 
Used the revealed preference (RP) method with weekend time allocation data and 
stated preference (SP) technique with individual activity extension choice data, a study 
was done by Prasetyo et al. (2002) in Japan. People were confirmed to use most of the 
time in recreational activities with family on weekends as compared to that in weekdays 
thus making the value of travel time savings on weekends to be higher. 
 
Zhou and Golledge (2000) used a one-week survey data from 100 households in 
Lexington, Kentucky, which used Global Positioning System (GPS) and computer 
equipped cars. Multivariate Analysis of Variance (MONOVA) analysis was used to 
measure how the activity varied by day of week and time series analysis was used to 
reveal the temporal characteristics of the trip series. They found that difference of travel 
time between different days of the week was attributed to four types of activities – going 
to workplace, shopping, social recreational or return home and this was not found to be 
even across the sample week. Trip frequencies differed during different days of the week 
because of three activities – going to workplace, work related business or religious 
activities. A remark was made that the time spent on any day on shopping and social 
recreational activities depends on the day of the week the specific activity was performed. 
The decrease in eating trips on weekends was attributed to people’s desire to spend their 
weekend with their family and enjoy homemade food than going out for the meals. The 
only difference between weekends from weekdays found was the reduced eat out trip 
frequency but a longer trip time. 
 
Nelson et al. (2001) described the importance of non-work travel activities even 
in weekday peak periods, both am and pm. Non-work trips linked to work trips were 
supposed to be indirectly responsible for increasing the vehicle trips. The analysis of non-
work travel was considered difficult because of its association with broad variety of 
purposes, destinations, and changing starting times from day-to-day (see Figure 2.1).  
 
Figure 2.1 Hypothetical Household Non-Work Travel Patterns (Nelson et al. (2001)) 
 
 
 
More than 80 percent of the trips that start from 4-7 pm peak period were non-work 
related. Shopping trips were found to have a higher frequency on weekdays (77 percent) 
than weekends. 
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2.4.3 Travel Time Length or Duration 
 
Kumar and Levinson (1995) showed that daily travel time did not changed with 
the day of the week but was found to increase over the weekend amounting to 68 
minutes. The reason for shorter weekend trips as compared to those on weekdays was 
attributed to the difference in type of job (weekend employment being mostly part-time). 
Saturdays, Sundays and weekdays were all found to differ from each other significantly 
with Sunday being considered as a rest day so as to fulfill the need for early rise to work 
on Monday. Moreover, early closing of shops on Sunday was another reason cited for 
such a difference in behavior from Saturdays.  
 
Parsons Brinckerhoff Quade and Douglas (PBQD) (2000) indicated that, the 
average trip distances were larger on weekends relative to weekdays, 7.8 miles per 
weekend trip compared to 7.1 miles per weekday trip in the New York metropolitan area 
and 63.2 person miles per household on weekend as compared to 58.9 - 63.2 person-
miles per household on weekdays. 
 
On weekends, Bhat and Lockwood found that physically active episodes 
averaged at a travel time of 21 minutes were pursued later in the morning as compared to 
the physically passive episodes that are were found to be participated latter in the evening 
with mean travel time being 28 minutes.  
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2.4.4 Vehicle Occupancy 
O’Fallon and Sullivan (2003) observed higher vehicle occupancy and more of 
social/recreational and shopping trips on weekends as compared to weekdays. Further 
higher proportion of vehicle trips were found to be made as the number of vehicle 
available to household increased.  
 
Sullivan and O’Fallon (2003) found the vehicle occupancy to remain almost 
constant from Monday to Friday but then showed a gradual increase from Friday 
onwards. On weekdays, occupancies of female drivers on weekdays was found to be 
more than their male counterpart as compared to the weekends where the female driver 
occupancies was less than their male counterpart on Sundays and equal on Saturdays. 
One interesting observation made was that women drivers have household children as 
occupants more often as compared to the men drivers whose trips consist mostly of more 
than one adult. Vehicle occupancies differed with respect to ethnicity of drivers, number 
of children in household and household type but no differences was revealed with driver 
age. Changes in transport infrastructure or travel demand management policies were 
suggested to have different effects on weekend occupancy than weekday occupancy. 
 
2.4.5 Time of Day 
Cervero et al. (2002) studied the introduction of car sharing in the city of San 
Francisco. Weekday car-share trips were found to be more concentrated in afternoon 
whereas weekend trips were generally more evenly distributed throughout the day. 
Charlton and Baas (2002) compared a cross-country comparison on travel 
behavior between New Zealand and Great Britain in 1997/1999. They found similar 
behavior of weekend and weekday trips between the two countries (Figure 2.2).  
Figure 2.2 Comparison of Distribution of Trips on Weekdays and Weekends in New 
Zealand and Great Britain with Time of Day (Charlton & Baas (2002)) 
 
 
Particularly in New Zealand, weekend travel peaked at 9:00 to 13:00 as compared to 
weekday travel between 7:00 to 8:00 and 15:00 to 18:00 but to a much lesser extent 
between 10:00 to 12:00. Differences with gender and age group with time of the day were 
also found. Women peak times occurred later in morning and earlier in the afternoon as 
compared to that of the men’s. Weekend trips for both men and women were similar with 
men reporting more number of trips in morning. Although the men reported to drive 
twice as far as women but the number of trips made did not differ significantly. Older 
drivers begin trip earlier and later than the peak times of other drivers. The deviation on 
weekends from weekdays was that the former began their trips earlier than the later ones 
did. They made most of the trips as shopping trips and almost insignificant work trips 
with more of those shopping ones on weekdays. Younger drivers on the other hand were 
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found to make more educational trips on weekdays than the shopping ones. Young 
women drivers made more trips than their corresponding male counterpart did. 
  
Even the recent study by O’Fallon and Sullivan (2003) found that more than 50% 
of trips occurring on weekends between 9:00 to 15:00 as compared to early morning (till 
9:00) and late afternoon (15:00 to 18:00) of weekdays. 
 
Hamermesh (1995) found that people do work in evening and even late at night in 
both the countries – United States (U.S.) and Germany. These surmounted to some 7% of 
the workers on the job even after 3 am with most of them including those with very little 
human capital. In U.S., these constituted mostly the minority workers but the evening and 
late night work was least likely in metropolitan areas. Working mothers were found to be 
burdened with evening and night work more because of young children. Self employed 
workers who have freedom to choose the timing of their work were found to exhibit 
strikingly different patterns of unusual work times from employees working about two to 
five times on weekends. It was believed that because American workers obtained 
“additional earnings to purchase more attractive work times” and working at night was 
not given any priority by the workers. 
 
Zhou and Golledge (2000) too found the people’s go work behavior to vary with 
days of the week. They found that the daily peak trip counts dropped from Monday to 
Wednesday but bumped on Thursday and Fridays, the reason being attributed to 
psychological factors. Eat out trips were found to occur during early afternoon or during 
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lunch hours on weekdays with peak on Wednesday occurring at early evening indicated 
as short family reunion or meeting with friends termed as “short break of a busy life”. 
Social recreational trips were found to occur mostly at 5’o clock on Friday followed by 
noon of Saturdays and Sundays. Their distribution was skewed on weekdays but an F-
type distribution on weekends showed relaxed time schedule. 
 
2.5 Seasonal/Monthly Variation 
Only few reports deal with the seasonal variation of travel especially when it 
comes down to a day of week kind of analysis. A Photochemical smog study (1996) 
inspired by pollution concerns at Perth, Australia led to a report on how the weekdays 
and weekends of a season may have an effect in a change in emissions from area-based 
sources. The study found that although the summer season had almost half of the 
emissions of those in winter season, the weekdays and weekend patterns changed quite a 
lot (Figure 2.3). The particulate matter emissions were more than Carbon Monoxide (CO) 
emissions in winters as compared to summers where CO emissions were more. Although 
emissions in winters were almost more than the twice the magnitude of those in summers, 
the weekends emissions tend to dominate in both the seasons over the weekday. Bhat and 
Srinivasan (2004) found that individuals participated in recreational and maintenance 
shopping in winters more than any other season. Adults were found to be indulged in 
picking up or dropping up activities in fall and spring as compared to the winters and 
summers. Kumar and Levinson (1995) found that daily travel time show slight increase in 
the months of May and July but remained constant in other months. 
 
Figure 2.3 Emissions from Area-Based Sources Showing Seasonal Variations in 
Summer and Winter Emissions, in Tonnes per Day (From Perth Smog 
Study (1996)). 
 
 
 
2.6 Transit Ridership 
Although most of the transit operations shut down on weekends as compared to 
weekdays because of low demand, there are few studies on how an improvement in 
transportation services may lead to changes in ridership. Out of improvements suggested 
are common ones are increase in frequency of transit or running additional service. An 
interim handbook by Transit Cooperative Research Program (2000) provides a detailed 
report on how the transportation system might affect traveler’s usage. For example, a 
service enhancement in transit in New Jersey Transit (NJT) on Saturdays and Sundays 
with hourly headways between 8 am to 6 pm and the commuter rail service resulted in a 
farebox recovery ratio of about 50%. Apart from the normal weekend services that are 
being tried to be improved, travelers’ response to special services to parks on weekends 
or some fixed priced weekend commuter railroad (say $5) that was adopted in Chicago in 
1991 has also been studied. These policies and many other such as time specific fare, free 
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transfers between bus, subway and unlimited ride passes have been found to cause an 
increase in ridership.   
 
2.7 Suggestions to Policy Makers 
Since not many studies have been done to study the differences between 
weekdays and weekends travel behavior, there had not been much discussion on changes 
in policies. However, Sullivan and O’Fallon (2003) pointed out that changes in transport 
infrastructure or travel demand management policies will have different effects on 
weekend occupancy than weekday occupancy. Few TDM tools that were suggested by 
O’Fallon and Sullivan (2003) for weekends was electronic road user charging, cordon 
tolls, parking mechanisms, rideshare, high-occupancy vehicle lanes and improved public 
transport services.  
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CHAPTER 3 
DATA DESCRIPTION 
 
3.1 Introduction 
Travel surveys have continued to be one of the important ways of obtaining all 
the information that transportation planners and decision makers need in the new 
millennium. Not only are these surveys used to get the demographic, socio-economic, 
and trip making characteristics of the all the individuals belonging to a particular 
household, but they have been used to study the behavior mechanism of the individual 
which decides his or her decision making process on choice of mode, location and time of 
travel. Refinements in these travel surveys such as incorporation of policy related 
questions, maintenance of a detailed activity diary have enhanced our model forecasting 
capabilities. This chapter aims presenting an overview of the sample dataset used to 
understand the differences and model the travel behavior on weekdays and weekends.  
The chapter elaborates the information on household travel survey administered on 
national level in United States followed by a description of the survey along with few 
important variables that were used in this study. The dataset used in this report provides a 
unique opportunity to understand the travel behavior differences occurring on weekdays 
and weekends and model the activity and travel relationships. The chapter concludes with 
an overview of the household and person demographic characteristics of the survey 
samples of weekdays and weekends.
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3.2 National Travel Surveys 
National Household Travel Survey (NHTS) is a cross-sectional travel survey 
conducted on a nationwide basis to capture the long distance travel and the local travel. 
This effort made by the Unites States Department of Transportation (USDOT) of 
capturing the travel behavior characteristics is sponsored by three national agencies 
together, the Bureau of Transportation Statistics (BTS), the Federal Highway 
Administration (FHWA) and National Highway Traffic Safety Administration (NHTSA). 
This survey is intended at an update of earlier surveys, the Nationwide Personal 
Transportation Survey (NPTS) conducted in 1969, 1977, 1983, 1990, 1995 and the 
American travel survey conducted in 1979 and 1995, to capture the latest trends.  
 
Almost everybody who is involved in improving the nation’s transportation 
infrastructure, no matter whether he/she is a policy maker, a state DOT, Metropolitan 
Planning Organizations (MPOs), industry professionals and academic researchers, uses 
the data. Either of them makes use of the data to explore the complex travel patterns in 
context of transportation safety, traffic congestion, special population groups, economic 
productivity, human and natural environmental impact, and others thereby providing 
necessary solutions. The other areas where the data is intended to be used are in 
quantification of travel behavior, analysis of changes in travel characteristics over time, 
exploration of relationship between the demographic of the persons and their travel 
behavior, and their study over time too, to examine the public perceptions of 
transportation system. 
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3.3 2001 National Household Travel Survey (NHTS) 
The dataset used in this report is obtained from the survey that was conducted 
over a period from March 19, 2001 through May 4, 2002 including all the days of the 
week whether it is a holiday or not. The related dataset that was made available as first 
release in January 2003 has been used in this report. The survey included only a civilian 
non-institutionalized population of the nation excluding those in motels, hotels, group 
quarters such as nursing homes, prisons, barracks, convents or monasteries and any living 
quarters with 10 or more unrelated roommates. The persons who are temporarily staying 
places like dorm rooms, fraternity and sorority houses were eligible for survey only if the 
numbers of household members in the residence was less than eleven.  Thus, the survey 
included a college student who is visiting his home whereas it included persons who stay 
at home and go temporarily for business, vacation or any other purpose. 
 
Few aspects of 2001 NHTS that makes it different from the earlier studies that 
were done in the past are summarized below. First is the better representation of 
household vehicle fleet coverage through a reminder about reporting of vehicle types 
such as motorcycle, mopeds and recreational vehicles. Second is the inclusion of travel 
characteristics of persons less than 5 years. This restricts the comparison to earlier NPTS 
survey which covered all those above 5 years of age. Third is the detailed representation 
of the trip purpose to understand the family and personal business trips better. Another 
better representation is seen by the increase in bicycle and walk trips. 
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Overall the survey sample consisted of 60,282 individuals in 26,038 households 
making about 248,517 trips with 53,138 household vehicles. The sampling method used 
was random telephone sampling. The dataset contained two weights for different 
households – one for the “useable household” where person interviews were completed 
with atleast 50% of persons being adults and the other being “100% household” where 
person interviews were completed with all persons being adults in the household. In this 
report, the weight corresponding to useable household or person is used.  
 
This report focuses only on the households in urban areas that traveled on 
weekday, any day of week from Monday to Friday, and weekend, Saturday and Sunday. 
Such households sample was about 19,788 (approx. 85 million in population) with        
45, 179 persons (about 217 million in population) having 37,936 vehicles (approx. 152 
million across the nation). These urban areas have been divided into six categories 
according to metropolitan statistical area (MSA). The general concept of such a 
Micropolitan or Metropolitan Statistical Area as defined by Federal Register (2000) is 
that “an area containing a recognized population nucleus and adjacent communities that 
have a high degree of integration with that nucleus”. All such areas can contain many 
counties in them based on statistical measures such as population growth, population 
density, commuting, employment, etc. There have been several changes in the grouping 
of such areas over the several years by the U.S. Office of Management and Budget 
(OMB). Further, this report includes all trips 75 miles or less (about 184,122 trips 
approximating to 315 billion trips in population) as this is supposed to provide greater 
comparability to other regional household travel surveys.  
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The income categories used in this report are low, medium and high. These were 
defined earlier in 1990 as less than $20,000, $20,000 to $39,999 and above $40,000 
respectively. To preserve these categories, annual households income reported in the 
2001 NHTS were converted to the 1990 categories using the consumer price indices for 
all urban consumers for 1990 being 130.7 and for 2001 being 177.1 obtained from the 
Bureau of Labor and Statistics (2003). The revised 2001 income categories for low, 
medium and high became less than $25,000, between $25,000 and $54,999, and greater 
than $55,000 respectively. 
 
As pointed out earlier, the detailed representation of trip purpose provides user 
with great flexibility in grouping them for specific study. Two variables WHYFROM and 
WHYTO defined the origin and destination of the specific trip. Based on these two 
variables the trip purposes were classified as Home-Based Work (HBW), Home-Based 
Shopping (HBShop), Home-Based Social Recreational (HBSoc), Home-Based Other 
(HBO), Home-Based Non-Work (HBNW) and Non-Home Based (NHB).  Table 3.1 
shows how the different trip purposes were categorized for the Home Based Trips.  
  
Table 3.2 and 3.3 gives the description of household and person characteristics of 
those who traveled on weekdays and weekends. 14470 households (about 60,584,152 in 
population) in urban areas gave their travel behavior characteristics on weekdays as 
compared to the 5318 households (about 24,798,083 in population) on weekends. The 
distribution of households with socioeconomic characteristics that traveled on weekends 
was about the same as those of weekdays. About 30% of the households had their annual 
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income below $25,000 whereas another 35% had their income above $55,000. More than 
31% of the households had more than two persons as compared to about 27% having 
single-family status. More than 58% of the households had two vehicles or more. About 
42% of the households had a population of 3 million or more whereas 25% of the 
households have a population between 1 million and 3 million. 
 
32917 individuals (153,871,643 in population) of those who traveled on 
weekdays were surveyed as compared to 12262 (63,257,134 in population) on weekends.  
The persons those who traveled on weekdays had almost the same distribution on 
weekends. Females constituted to about 51.32% of the sample. About 42% of the persons 
were 40 years and above in age as compared to 23.5% in each age categories of 0-15 
years and 25-39 years. About 52% of the persons were workers. About 32% of the 
persons aimed at bachelor’s level and above in education. 
 
Overall, the sample seems to be reasonable to provide a comparison of a weekday 
and weekend travel behavior.  Table 3.4 gives the distribution of households by autos 
owned and the household income. Where 50% of the households that had income of less 
than $25,000 a year had one vehicle, about 85% of the households having an income of 
$55,000 and above had atleast two vehicles.  
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Table 3.1 Categorization of Home Based Trips 
 
2001 NHTS WHYFROM/WHYTO Variable*  Category 
Go to work (11) 
Return to work (12) 
Attend business meeting/ trip (13) 
Other work related (14) 
HBW 
Shopping/ errands (40) 
Buy goods: groceries/clothing/ hardware store (41) 
Buy gas (43) 
HBShop 
Social/ recreational (50) 
Go to gym/ exercise/ play sports (51) 
Go out/ hang out: entertainment/ theater/ sports 
event/ go to bar (54) 
Visit public place: historical site/ museum/ park/ 
library (55) 
Meals (80) 
Social event (81) 
Get/ eat meal (82) 
Coffee/ ice-cream/ snacks (83) 
HBSoc 
School/ religious activity (20) 
Go to school as student (21) 
Go to religious activity (22) 
Go to library: school related (23) 
OS - Day care (24) 
Medical/ dental services (30) 
Buy services: video rentals/ dry cleaner/ post 
office/ car service/ bank (42) 
Rest or relaxation/ vacation (52) 
Visit friends/ relatives (53) 
Family personal business/ obligations (60) 
Use professional services: attorney/accountant (61) 
Attend funeral/ wedding (62) 
Use personal services: grooming/haircut/nails (63) 
Pet care: walk the dog/ vet visits (64) 
Attend meeting: PTA/ home owners association/ 
local government (65) 
Transport someone (70) 
Pick up someone (71) 
Take and wait (72) 
Drop someone off (73) 
Other reason (91) 
HBOtherζ
* Number following the description of the variable indicates the code used in the dataset. 
ζ HBOther trips include HBShop and HBSoc trips in tables with only three categories – HBW, HBOther 
and NHB while HBNW trips includes HBShop, HBSoc and HBOther trips. 
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Table 3.2 Household Characteristics of the Urban Areas from 2001 NHTS 
 
  Weekday Weekend 
Sample Size  14,470 5,318 
Population  60,584,152 24,798,083 
Percent of  Zero Travel Households 5.8% 8.4% 
Annual Income 
 LOW (Less than $25,000) 29.05% 27.68% 
 MEDIUM ($25,000 to $54,999) 35.48% 36.01% 
 HIGH ($55,000 and above) 35.47% 36.31% 
Household Size   
 1 person 27.39% 26.97% 
 2 person 31.78% 31.23% 
 3 person 16.62% 15.85% 
 4 or more persons 24.21% 25.95% 
Vehicle Ownership   
 0 vehicle 9.22% 8.48% 
 1 vehicle 33.83% 33.54% 
 2 vehicles 37.10% 36.28% 
 3 or more vehicles 19.85% 21.70% 
Number of Drivers 
 0 driver 6.31% 5.62% 
 1 driver 33.54% 33.42% 
 2 drivers 47.41% 47.51% 
 3 or more drivers 12.74% 13.45% 
Household Life Cycle   
 One adult, no children 16.18% 15.49% 
 2+ adults, no children 20.97% 20.28% 
 One adult, youngest child 0-5 1.92% 1.24% 
 2+ adults, youngest child 0-5 14.19% 14.59% 
 One adult, youngest child 6-15 2.90% 2.94% 
 2+ adults, youngest child 6-15 13.69% 13.79% 
 One adult, youngest child 16-21 1.16% 1.12% 
 2+ adults, youngest child 16-21 4.33% 5.27% 
 One adult, retired, no children 10.63% 10.96% 
 2+ adults, retired, no children 14.03% 14.33% 
Type of Housing Unit   
 Detached single house 60.27% 60.80% 
 Duplex 5.35% 5.63% 
 Rowhouse or townhouse 4.43% 4.26% 
 Apartment, condominium 26.70% 26.08% 
 Mobile home or trailer 3.02% 2.84% 
 Dorm room, fraternity or sorority house 0.09% 0.16% 
 Other 0.15% 0.24% 
MSA size   
 In an MSA of Less than 250,000 6.64% 6.46% 
 In an MSA of 250,000 - 499,999 7.96% 8.62% 
 In an MSA of 500,000 - 999,999 8.33% 8.02% 
 In an MSA of 1,000,000 - 2,999,999 24.28% 23.26% 
 In an MSA of 3 million or more 41.83% 42.15% 
 Not in MSA 10.96% 11.50% 
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Table 3.3 Person Characteristics of the Urban Areas from 2001 NHTS 
Characteristic Weekday Weekend 
Sample Size 32,917 12,262 
Population 153,871,643 63,257,134 
   
Age Mean (in years) 35.3 35.29 
 0-15 23.39% 23.83% 
 16-24 11.61% 12.03% 
 25-39 23.61% 22.28% 
 40-64 29.38% 29.91% 
 65-74 6.56% 6.62% 
 75-84 4.31% 4.28% 
 85+ 1.14% 1.06% 
    
Gender   
 Male 48.67% 48.68% 
 Female 51.33% 51.32% 
    
Worker  52.80% 52.30% 
    
Education level   
Less then high school graduate 9.67% 10.47% LOW 
High school graduate, include GED 27.85% 28.30% 
Vocational/technical training 3.36% 3.16% 
Some college, but no degree 18.36% 19.13% MED 
Associate's degree (for example, AA) 7.88% 7.00% 
Bachelor's degree (for example, BA, AB, BS) 19.21% 18.43% 
Some graduate or professional school, but no degree 2.21% 2.03% HIGH 
Graduate or Profesisonal School Deg (eg MA, MS, MBA, MD, 
DDS, PhD, EdD, JD) 11.46% 11.48% 
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 Table 3.4 Percent of Households by Autos Owned and Income 
  Autos Owned 
Income  0 1 2 3+ 
In an urban area with MSA of less than 250,000 
Low*  11.33 53.69 23.08 11.90 
Medium  1.81 31.54 45.31 21.34 
High  0.07 12.74 48.66 38.53 
Weighted Average  5.46 34.18 38.23 22.13 
In an urban area with MSA of 250,000 – 499,999 
Low  13.44 51.86 24.77 9.93 
Medium  0.96 36.55 44.68 17.81 
High  0.17 13.46 46.36 40.02 
Weighted Average  5.89 34.88 38.23 21.00 
In an urban area with MSA of 500,000 – 999,999 
Low  19.28 51.04 20.62 9.05 
Medium  1.99 33.68 40.20 24.12 
High  0.66 12.32 54.37 32.65 
Weighted Average  7.92 32.83 37.81 21.44 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low  19.80 50.68 22.86 6.67 
Medium  1.75 40.13 40.83 17.28 
High  0.63 11.30 52.32 35.75 
Weighted Average  6.51 33.56 39.70 20.24 
In an urban area with MSA of 3 million or more 
Low  31.44 45.93 15.43 7.20 
Medium  7.99 42.05 36.14 13.82 
High  2.25 20.88 46.65 30.21 
Weighted Average  12.11 34.36 34.83 18.69 
In an urban area but not in a MSA 
Low  17.70 49.74 22.80 9.76 
Medium  1.14 25.87 42.66 30.34 
High  0.32 7.44 47.18 45.05 
Weighted Average  7.87 31.39 35.92 24.82 
In an urban area 
Low  22.34 49.21 20.20 8.25 
Medium  3.96 37.51 39.94 18.59 
High  1.36 16.11 48.71 33.81 
Weighted Average  9.01 33.74 36.87 20.39 
* In actual 1990 dollars: Low = Less than $20,000, Medium = $20,000 to $39,999 and High = $40,000 
and above 
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CHAPTER 4 
COMPARISON OF PERSON AND VEHICLE TRIP RATES 
 
4.1 Introduction 
A trip rate is defined as the number of trips made by particular person or a 
household in one day. A person is supposed to make a trip whether he/she is a passenger 
or a driver on the trip. Thus, a household with more than one person can have some of the 
members being passengers while one of them being a driver on a particular day of the 
week. The term “person trip rate” is generally used to account for all the trips made by 
the person whether he was a passenger or a driver on that particular trip in one whole day. 
To distinguish between the driver trips, the term “vehicle trip rate” is used for all the trips 
that were made by the person as being a driver. It must be noted that the person is been 
supposed to act as a driver of the vehicle if the vehicle is privately operated one and does 
not belong to a public transit type. The following chapter focuses on the comparison of 
the weekday and weekends person and vehicle trip rates for households and persons by 
household characteristics such as size, annual income, vehicle ownership, urban area size 
and person’s characteristics such as age and gender. The trip rates vary greatly with the 
urban size as shown in the tables attached but the discussion here applies generally to an 
overall nature of the urbanized areas in United States. 
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4.2 Trip Rates by Household Characteristics 
 
The household trip rates are used in the trip generation process of a normal four 
step urban transportation planning (UTP) process. These were calculated for mostly 
weekdays earlier with the view that the weekend travel would be lower than that on 
weekdays and thus most of the policies made were supposed to apply to weekends too if 
they were found to be true for the weekdays. 
 
Table 4.1 through 4.6 and Table 4.7 through 4.12 give the person and vehicle trip 
rates respectively by household on weekdays and weekends.  Table 4.13 and Table 4.14 
give the comparison of person and vehicle trip rates per person by gender, age and urban 
size. All these tables include trips of 75 miles or less made in urban areas only. As shown 
in Table 4.1 through 4.6, the average household in an urban area makes 9.37 person trips 
almost the same as those made on weekends (9.04) but vehicle trips was found to 
decrease only slightly from weekday (5.77) to weekends (4.82) by almost one trip. This 
reveals that people’s propensity to make trips do not decrease on a non-working day or 
weekends but they keep on making trips, however further analysis is necessary to find the 
driving force for engaging them into traveling. 
 
As shown in Table 4.1 and 4.2, the increase in number of persons in the 
household or the household size leads to more number of trips being made by the 
household possibly because every person has his or her own demand for the travel.  
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Table 4.1 Average Daily Person Trips (on Weekdays) Per Household by Persons Per 
Household and Income 
 
 Persons per Household 
Income 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 4.23 8.34 11.41 20.16 15.71 8.45 
Medium 5.91 8.68 13.24 15.57 16.65 10.27 
High 5.20 8.92 12.62 18.39 21.35 12.11 
Weighted Average 4.88 8.53 12.32 17.06 17.70 9.83 
In an urban area with MSA of 250,000 – 499,999 
Low 3.68 7.04 9.55 12.28 15.63 7.28 
Medium 4.87 7.91 13.28 15.79 20.51 10.69 
High 5.00 8.37 12.03 15.45 24.19 12.04 
Weighted Average 4.08 7.75 11.46 14.96 20.19 9.66 
In an urban area with MSA of 500,000 – 999,999 
Low 3.78 6.89 9.30 14.47 12.55 7.18 
Medium 4.55 7.60 9.59 13.25 17.82 8.89 
High 5.15 8.34 13.29 17.60 21.84 12.71 
Weighted Average 3.93 7.56 11.01 15.27 18.13 9.24 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 3.53 6.46 9.77 11.14 15.78 6.48 
Medium 4.78 7.77 10.07 14.37 18.05 8.85 
High 5.72 8.68 13.07 17.32 21.24 12.84 
Weighted Average 4.18 7.79 11.39 15.39 18.70 9.40 
In an urban area with MSA of 3 million or more 
Low 3.30 5.24 9.23 10.75 16.12 6.72 
Medium 4.68 7.86 10.26 13.22 16.90 8.87 
High 5.01 8.22 11.68 16.31 20.32 11.68 
Weighted Average 4.04 7.40 10.71 14.40 18.10 9.28 
In an urban area but not in a MSA 
Low 3.03 7.12 10.30 13.55 16.88 6.61 
Medium 5.34 8.68 12.36 15.94 20.37 10.84 
High 4.31 9.07 11.32 16.82 19.60 12.18 
Weighted Average 3.73 8.14 11.58 15.34 19.06 9.25 
In an urban area 
Low 3.45 6.45 9.68 12.45 15.75 6.87 
Medium 4.87 8.00 10.96 14.23 18.07 9.38 
High 5.13 8.46 12.24 16.71 20.89 12.12 
Weighted Average 4.09 7.71 11.16 14.98 18.48 9.37 
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Table 4.2 Average Daily Person Trips (on Weekends) Per Household by Persons Per 
Household and Income 
 
 Persons per Household 
Income 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 3.90 5.74 11.88 13.09 11.92 7.06 
Medium 4.56 7.49 9.52 16.03 10.35 8.78 
High 4.68 7.99 13.94 14.64 16.28 11.72 
Weighted Average 4.06 7.31 11.70 14.65 13.15 8.91 
In an urban area with MSA of 250,000 – 499,999 
Low 3.28 5.45 8.35 11.63 16.53 6.51 
Medium 4.35 6.73 9.25 12.60 24.72 9.51 
High 2.77 9.63 12.96 20.13 15.53 12.35 
Weighted Average 3.62 7.27 10.84 15.45 20.17 9.24 
In an urban area with MSA of 500,000 – 999,999 
Low 3.02 6.53 7.50 17.07 18.25 7.71 
Medium 3.58 7.77 14.28 12.75 22.21 9.24 
High 2.91 9.26 12.23 15.11 16.78 11.46 
Weighted Average 3.03 7.96 12.29 14.36 18.68 9.20 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 3.44 5.90 11.77 9.66 16.54 6.26 
Medium 4.84 7.91 10.31 16.36 18.05 9.41 
High 3.63 8.41 10.92 15.90 20.65 11.89 
Weighted Average 3.95 7.50 10.76 15.37 19.40 9.30 
In an urban area with MSA of 3 million or more 
Low 2.92 5.51 7.62 10.78 16.76 6.75 
Medium 4.46 7.35 10.85 12.87 15.26 8.68 
High 4.72 7.33 10.96 14.76 19.96 11.23 
Weighted Average 3.69 6.91 10.12 13.21 17.49 8.92 
In an urban area but not in a MSA 
Low 3.15 4.67 9.06 17.16 17.30 7.07 
Medium 4.59 7.84 10.52 15.92 16.62 9.79 
High 3.46 8.71 10.47 13.33 21.12 11.02 
Weighted Average 3.46 7.25 9.92 15.12 17.96 8.76 
In an urban area 
Low 3.19 5.64 9.00 12.01 16.62 6.78 
Medium 4.49 7.56 10.77 14.48 17.44 9.14 
High 4.21 8.08 11.38 15.25 19.69 11.49 
Weighted Average 3.69 7.25 10.57 14.25 18.04 9.04 
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Table 4.3 Average Daily Person Trips (on Weekdays) Per Household by Persons Per 
Household and Auto Ownership 
 
 Persons per Household 
Autos Owned 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Zero 3.51 6.44 6.00 8.94 8.00 4.73 
One 5.00 7.95 14.13 18.13 17.48 7.77 
Two 5.33 8.70 10.82 16.73 16.20 10.49 
Three Plus 6.46 9.12 12.91 17.58 19.92 13.36 
Weighted Average 4.88 8.53 12.32 17.06 17.70 9.83 
In an urban area with MSA of 250,000 – 499,999 
Zero 2.05 5.58 9.40 8.00 24.67 4.02 
One 4.34 7.29 8.94 15.57 12.21 6.29 
Two 5.40 7.95 12.53 14.11 19.46 10.98 
Three Plus 3.47 8.29 11.47 16.21 24.41 14.10 
Weighted Average 4.08 7.75 11.46 14.96 20.19 9.66 
In an urban area with MSA of 500,000 – 999,999 
Zero 1.23 5.80 8.43 11.86 20.00 3.99 
One 4.42 7.08 10.37 12.58 10.22 6.46 
Two 4.87 7.85 11.17 16.40 20.02 11.05 
Three Plus 3.90 8.05 11.75 15.42 18.99 12.88 
Weighted Average 3.93 7.56 11.01 15.27 18.13 9.24 
In an urban area with MSA of 1,000,000 – 2,999,999 
Zero 2.47 3.39 11.50 6.18 14.37 4.19 
One 4.53 7.36 10.23 13.15 16.46 6.72 
Two 4.20 8.03 11.52 15.92 18.02 10.63 
Three Plus 5.22 8.21 11.89 16.48 21.08 13.16 
Weighted Average 4.18 7.79 11.39 15.39 18.70 9.40 
In an urban area with MSA of 3 million or more 
Zero 2.93 5.17 8.76 8.24 13.25 4.98 
One 4.40 7.13 10.42 12.14 14.67 6.87 
Two 4.57 7.67 10.89 15.51 18.46 11.09 
Three Plus 4.76 8.23 11.04 15.57 20.25 13.18 
Weighted Average 4.04 7.40 10.71 14.40 18.10 9.28 
In an urban area but not in a MSA 
Zero 1.63 5.76 8.88 11.17 22.00 3.12 
One 4.23 7.04 10.46 14.69 17.98 6.67 
Two 4.43 8.52 10.83 16.20 20.10 10.59 
Three Plus 4.25 8.72 12.67 14.92 18.61 12.66 
Weighted Average 3.73 8.14 11.58 15.34 19.06 9.25 
In an urban area 
Zero 2.55 5.16 9.21 8.19 14.07 4.54 
One 4.45 7.24 10.48 13.20 15.07 6.79 
Two 4.59 7.99 11.22 15.69 18.55 10.86 
Three Plus 4.74 8.37 11.72 15.87 20.46 13.17 
Weighted Average 4.09 7.71 11.16 14.98 18.48 9.37 
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Table 4.4 Average Daily Person Trips (on Weekends) Per Household by Persons Per 
Household and Auto Ownership 
 
 Persons per Household 
Autos Owned 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Zero 0.46 4.28 N/A 8.00 4.00 2.33 
One 4.28 6.61 13.01 18.90 15.98 6.69 
Two 6.16 7.27 12.17 14.17 13.84 9.89 
Three Plus 1.82 8.77 11.20 14.12 13.28 11.31 
Weighted Average 4.06 7.31 11.70 14.65 13.15 8.91 
In an urban area with MSA of 250,000 – 499,999 
Zero 1.38 5.05 0.00 13.63 9.00 3.90 
One 3.89 5.87 11.14 12.11 12.67 6.02 
Two 4.29 7.86 11.43 15.20 24.42 11.23 
Three Plus 8.76 8.19 10.52 16.92 20.10 13.36 
Weighted Average 3.62 7.27 10.84 15.45 20.17 9.24 
In an urban area with MSA of 500,000 – 999,999 
Zero 1.20 5.63 4.00 N/A 13.06 3.97 
One 3.27 6.59 8.20 18.62 20.04 5.84 
Two 3.27 8.14 11.40 13.56 17.34 9.94 
Three Plus 4.79 9.39 14.33 14.12 20.13 13.39 
Weighted Average 3.03 7.96 12.29 14.36 18.68 9.20 
In an urban area with MSA of 1,000,000 – 2,999,999 
Zero 1.84 5.22 11.02 10.45 13.14 4.12 
One 4.31 7.90 12.98 9.61 25.05 6.42 
Two 3.69 7.31 9.88 15.95 18.37 10.73 
Three Plus 5.09 7.91 10.63 16.40 20.75 12.74 
Weighted Average 3.95 7.50 10.76 15.37 19.40 9.30 
In an urban area with MSA of 3 million or more 
Zero 2.52 4.49 5.58 7.77 7.41 3.72 
One 4.06 6.69 8.38 13.34 14.18 6.54 
Two 4.05 7.45 10.37 13.58 19.71 10.96 
Three Plus 4.60 6.84 11.79 13.54 17.69 12.49 
Weighted Average 3.69 6.91 10.12 13.21 17.49 8.92 
In an urban area but not in a MSA 
Zero 1.98 5.33 5.40 23.62 22.00 5.01 
One 3.59 4.95 8.75 20.50 16.34 5.53 
Two 4.32 7.32 9.53 15.48 17.36 10.28 
Three Plus 6.49 8.86 10.96 13.33 18.83 11.54 
Weighted Average 3.46 7.25 9.92 15.12 17.96 8.76 
In an urban area 
Zero 2.13 4.82 5.26 9.91 10.90 3.92 
One 4.01 6.73 9.74 13.63 15.86 6.32 
Two 4.06 7.48 10.52 14.54 19.13 10.69 
Three Plus 5.15 8.02 11.53 14.57 18.52 12.48 
Weighted Average 3.69 7.25 10.57 14.25 18.04 9.04 
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Table 4.5 Average Daily Person Trips (on Weekdays) Per Household by Income and 
Auto Ownership 
 
 Autos Owned 
Income 0 1 2 3+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 5.52 7.81 9.77 11.19 8.45 
Medium 5.71 8.23 10.46 13.59 10.27 
High 8.00 7.37 11.74 14.31 12.11 
Weighted Average 4.73 7.77 10.49 13.36 9.83 
In an urban area with MSA of 250,000 – 499,999 
Low 4.69 6.06 9.32 12.50 7.28 
Medium 7.38 7.14 11.51 15.37 10.69 
High 5.00 5.85 11.91 14.18 12.04 
Weighted Average 4.02 6.29 10.98 14.10 9.66 
In an urban area with MSA of 500,000 – 999,999 
Low 4.91 6.56 9.68 11.53 7.18 
Medium 4.47 6.55 9.93 11.26 8.89 
High 3.00 7.50 12.95 14.54 12.71 
Weighted Average 3.99 6.46 11.05 12.88 9.24 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 4.35 6.23 7.69 11.19 6.48 
Medium 4.73 6.89 9.87 11.31 8.85 
High 7.80 8.80 12.64 14.48 12.84 
Weighted Average 4.19 6.72 10.63 13.16 9.40 
In an urban area with MSA of 3 million or more 
Low 4.59 6.61 9.23 12.32 6.72 
Medium 6.25 7.44 10.09 11.57 8.87 
High 8.15 7.23 12.36 14.07 11.68 
Weighted Average 4.98 6.87 11.09 13.18 9.28 
In an urban area but not in a MSA 
Low 2.92 6.15 9.07 9.84 6.61 
Medium 2.05 8.17 11.11 13.18 10.84 
High 12.84 6.08 11.71 13.66 12.18 
Weighted Average 3.12 6.67 10.59 12.66 9.25 
In an urban area 
Low 4.41 6.48 8.88 11.45 6.87 
Medium 5.82 7.33 10.33 12.33 9.38 
High 8.00 7.42 12.38 14.20 12.12 
Weighted Average 4.54 6.79 10.86 13.17 9.37 
 
 43
Table 4.6 Average Daily Person Trips (on Weekends) Per Household by Income and 
Auto Ownership 
 
 Autos Owned 
Income 0 1 2 3+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 2.92 6.04 10.31 9.32 7.06 
Medium 0.00 7.13 9.27 9.98 8.78 
High N/A 10.85 10.92 12.87 11.72 
Weighted Average 2.33 6.69 9.89 11.31 8.91 
In an urban area with MSA of 250,000 – 499,999 
Low 3.63 5.15 8.11 12.52 6.51 
Medium 2.00 5.67 12.11 13.51 9.51 
High N/A 8.49 12.43 13.89 12.35 
Weighted Average 3.90 6.02 11.23 13.36 9.24 
In an urban area with MSA of 500,000 – 999,999 
Low 3.35 7.75 7.73 13.16 7.71 
Medium 18.92 4.23 9.21 13.48 9.24 
High 2.00 7.13 11.33 13.41 11.46 
Weighted Average 3.97 5.84 9.94 13.39 9.20 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 4.62 5.92 7.81 7.69 6.26 
Medium 2.24 6.80 11.52 12.03 9.41 
High 4.12 6.76 11.57 14.16 11.89 
Weighted Average 4.12 6.42 10.73 12.74 9.30 
In an urban area with MSA of 3 million or more 
Low 3.29 6.51 10.78 12.03 6.75 
Medium 4.55 6.81 10.43 12.05 8.68 
High 6.39 7.14 11.91 13.16 11.23 
Weighted Average 3.72 6.54 10.96 12.49 8.92 
In an urban area but not in a MSA 
Low 6.11 5.45 10.73 9.52 7.07 
Medium 4.46 6.12 10.77 11.44 9.79 
High N/A 5.90 9.99 13.00 11.02 
Weighted Average 5.01 5.53 10.28 11.54 8.76 
In an urban area 
Low 3.94 6.14 9.33 10.88 6.78 
Medium 4.61 6.46 10.69 12.07 9.14 
High 5.76 7.25 11.62 13.44 11.49 
Weighted Average 3.92 6.32 10.69 12.48 9.04 
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Table 4.7 Average Daily Vehicle Trips (on Weekdays) Per Household by Persons 
Per Household and Income 
 
 Persons per Household 
Income 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 3.24 5.31 8.99 7.89 6.59 5.04 
Medium 5.20 6.40 8.90 8.89 8.64 6.98 
High 4.02 6.70 8.69 9.83 11.00 7.76 
Weighted Average 3.91 6.13 8.55 8.96 8.76 6.37 
In an urban area with MSA of 250,000 – 499,999 
Low 2.95 4.46 5.56 5.03 6.53 4.20 
Medium 4.21 5.97 7.74 8.29 9.66 6.60 
High 3.43 6.80 7.85 9.13 12.92 7.82 
Weighted Average 3.28 5.80 7.05 8.13 10.03 6.06 
In an urban area with MSA of 500,000 – 999,999 
Low 2.79 4.37 4.03 7.70 9.10 4.26 
Medium 4.05 5.58 6.31 7.36 7.28 5.69 
High 4.12 6.81 9.46 10.10 12.19 8.47 
Weighted Average 3.17 5.60 7.15 8.57 9.73 5.95 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 2.27 4.52 4.68 4.94 7.49 3.61 
Medium 4.02 5.81 6.43 8.06 7.17 5.75 
High 4.82 6.93 8.82 9.72 11.04 8.30 
Weighted Average 3.19 5.96 7.24 8.56 9.01 6.00 
In an urban area with MSA of 3 million or more 
Low 1.80 2.93 4.45 4.89 5.74 3.04 
Medium 3.45 5.52 6.01 6.97 7.01 5.29 
High 3.44 5.94 7.73 8.71 9.80 7.01 
Weighted Average 2.65 5.21 6.62 7.65 8.15 5.40 
In an urban area but not in a MSA 
Low 2.23 4.80 6.05 6.04 6.43 3.84 
Medium 4.59 6.53 8.58 9.62 9.76 7.24 
High 3.68 7.41 8.43 9.35 9.98 8.14 
Weighted Average 2.95 6.10 7.92 8.43 8.86 5.97 
In an urban area 
Low 2.27 4.15 5.07 5.66 6.58 3.68 
Medium 3.95 5.86 6.92 7.85 7.87 5.94 
High 3.76 6.47 8.28 9.17 10.54 7.60 
Weighted Average 2.99 5.66 7.11 8.13 8.73 5.77 
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Table 4.8 Average Daily Vehicle Trips (on Weekends) Per Household by Persons 
Per Household and Income 
 
 Persons per Household 
Income 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 3.01 3.56 5.18 3.71 5.30 3.75 
Medium 4.22 4.79 4.61 7.52 3.89 5.03 
High 4.68 5.51 7.37 6.64 7.93 6.41 
Weighted Average 3.41 4.73 5.74 6.47 5.87 4.95 
In an urban area with MSA of 250,000 – 499,999 
Low 2.08 3.52 4.50 6.20 4.55 3.33 
Medium 3.55 4.10 4.99 5.77 7.61 4.72 
High 2.53 5.65 6.78 10.06 5.89 6.49 
Weighted Average 2.61 4.40 5.71 7.40 6.13 4.64 
In an urban area with MSA of 500,000 – 999,999 
Low 1.89 3.21 3.31 4.38 7.13 3.28 
Medium 3.03 4.92 9.10 6.63 8.40 5.48 
High 2.14 6.28 7.29 7.08 6.49 6.34 
Weighted Average 2.32 4.92 7.50 6.51 7.21 5.03 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 2.55 3.68 6.02 3.61 3.16 3.37 
Medium 4.14 4.72 5.87 8.75 7.15 5.51 
High 3.01 5.54 6.86 8.12 9.28 6.65 
Weighted Average 3.17 4.79 6.32 7.85 7.87 5.29 
In an urban area with MSA of 3 million or more 
Low 1.54 3.46 3.37 5.15 5.43 2.91 
Medium 3.02 4.53 5.90 5.42 6.08 4.56 
High 3.35 4.62 6.46 7.22 7.89 5.87 
Weighted Average 2.34 4.35 5.67 6.18 6.85 4.57 
In an urban area but not in a MSA 
Low 1.97 2.39 4.14 5.62 5.93 3.09 
Medium 3.75 5.39 6.11 6.01 6.75 5.40 
High 3.37 5.95 6.30 6.62 9.95 6.39 
Weighted Average 2.52 4.79 5.52 6.11 7.28 4.67 
In an urban area 
Low 2.03 3.35 4.27 4.87 5.40 3.18 
Medium 3.50 4.72 6.04 6.78 6.63 5.03 
High 3.20 5.24 6.68 7.53 8.21 6.20 
Weighted Average 2.64 4.60 5.94 6.72 7.02 4.82 
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Table 4.9 Average Daily Vehicle Trips (on Weekdays) Per Household by Persons 
Per Household and Auto Ownership 
 
 Persons per Household 
Autos Owned 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Zero 0.18 0.10 0.00 11.00 N/A 0.42 
One 4.39 4.40 7.82 6.82 5.27 4.83 
Two 4.68 6.90 7.36 8.51 7.81 7.06 
Three Plus 6.34 7.01 10.16 10.32 10.96 9.11 
Weighted Average 3.91 6.13 8.55 8.96 8.76 6.37 
In an urban area with MSA of 250,000 – 499,999 
Zero 0.00 1.13 0.00 0.00 0.45 0.19 
One 3.82 4.61 4.01 7.04 6.44 4.23 
Two 4.52 6.47 7.87 7.13 9.28 7.03 
Three Plus 2.02 6.32 7.63 9.89 12.33 8.58 
Weighted Average 3.28 5.80 7.05 8.13 10.03 6.06 
In an urban area with MSA of 500,000 – 999,999 
Zero 0.04 1.80 0.41 1.65 N/A 0.56 
One 3.73 4.43 5.35 6.56 5.44 4.28 
Two 4.15 6.30 7.58 8.86 9.68 7.16 
Three Plus 3.78 6.54 9.10 9.88 10.63 8.70 
Weighted Average 3.17 5.60 7.15 8.57 9.73 5.95 
In an urban area with MSA of 1,000,000 – 2,999,999 
Zero 0.20 0.59 0.58 2.24 1.44 0.42 
One 3.76 4.64 5.36 6.28 6.98 4.36 
Two 3.59 6.36 7.24 8.15 7.78 6.72 
Three Plus 4.64 6.94 8.65 10.43 11.88 8.97 
Weighted Average 3.19 5.96 7.24 8.56 9.01 6.00 
In an urban area with MSA of 3 million or more 
Zero 0.10 0.34 1.35 0.50 2.34 0.33 
One 3.47 4.13 4.48 4.90 4.74 3.90 
Two 3.96 5.96 6.98 7.83 7.45 6.62 
Three Plus 4.14 6.45 8.46 9.94 10.94 8.70 
Weighted Average 2.65 5.21 6.62 7.65 8.15 5.40 
In an urban area but not in a MSA 
Zero 0.13 0.68 4.04 10.00 0.00 0.42 
One 3.58 4.20 5.56 6.33 7.14 4.19 
Two 3.95 6.85 6.65 8.04 8.92 6.86 
Three Plus 4.25 6.97 9.77 9.44 10.01 8.73 
Weighted Average 2.95 6.10 7.92 8.43 8.86 5.97 
In an urban area 
Zero 0.11 0.60 1.09 1.21 1.93 0.37 
One 3.68 4.34 4.99 5.68 5.80 4.17 
Two 3.96 6.32 7.17 8.00 7.99 6.78 
Three Plus 4.23 6.69 8.78 10.00 11.12 8.79 
Weighted Average 2.99 5.66 7.11 8.13 8.73 5.77 
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Table 4.10 Average Daily Vehicle Trips (on Weekends) Per Household by Persons 
Per Household and Auto Ownership 
 
 Persons per Household 
Autos Owned 1 2 3 4 5+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Zero 0.00 0.00 0.00 0.00 N/A 0.00 
One 3.57 3.58 4.89 5.58 5.44 3.83 
Two 5.82 4.74 5.29 5.65 5.41 5.11 
Three Plus 1.82 6.66 6.72 8.18 6.39 6.90 
Weighted Average 3.41 4.73 5.74 6.47 5.87 4.95 
In an urban area with MSA of 250,000 – 499,999 
Zero 0.00 0.33 0.00 0.00 2.00 0.27 
One 3.02 2.78 5.34 6.26 3.16 3.39 
Two 3.17 5.31 5.57 6.00 6.07 5.31 
Three Plus 5.73 4.90 6.63 9.80 7.99 7.15 
Weighted Average 2.61 4.40 5.71 7.40 6.13 4.64 
In an urban area with MSA of 500,000 – 999,999 
Zero 0.00 1.66 0.00 N/A 11.41 1.03 
One 2.67 3.24 3.71 4.17 5.02 3.02 
Two 2.39 5.40 6.19 6.12 5.62 5.42 
Three Plus 4.56 6.11 9.93 7.29 8.74 7.73 
Weighted Average 2.32 4.92 7.50 6.51 7.21 5.03 
In an urban area with MSA of 1,000,000 – 2,999,999 
Zero 0.00 0.86 2.65 0.00 0.00 0.24 
One 3.72 4.30 5.78 3.90 5.19 4.04 
Two 3.01 4.97 5.76 7.06 7.23 5.68 
Three Plus 4.00 5.58 7.35 10.44 9.87 7.91 
Weighted Average 3.17 4.79 6.32 7.85 7.87 5.29 
In an urban area with MSA of 3 million or more 
Zero 0.11 1.11 0.81 0.00 0.00 0.30 
One 3.06 3.75 3.59 5.14 3.91 3.47 
Two 3.33 4.90 5.70 5.83 6.49 5.40 
Three Plus 3.16 4.88 7.50 7.81 8.45 7.17 
Weighted Average 2.34 4.35 5.67 6.18 6.85 4.57 
In an urban area but not in a MSA 
Zero 0.15 0.48 0.00 3.72 6.00 0.77 
One 2.91 2.84 3.53 5.91 6.48 3.23 
Two 3.14 4.89 5.07 5.68 6.64 5.13 
Three Plus 6.45 6.65 6.79 6.81 8.63 6.99 
Weighted Average 2.52 4.79 5.52 6.11 7.28 4.67 
In an urban area 
Zero 0.08 0.97 0.72 0.46 2.59 0.39 
One 3.21 3.64 4.27 4.99 4.49 3.56 
Two 3.23 4.98 5.66 6.18 6.56 5.41 
Three Plus 4.16 5.67 7.46 8.47 8.62 7.35 
Weighted Average 2.64 4.60 5.94 6.72 7.02 4.82 
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Table 4.11 Average Daily Vehicle Trips (on Weekdays) Per Household by Income 
and Auto Ownership 
 
 Autos Owned 
Income 0 1 2 3+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 0.55 4.28 6.90 8.36 5.04 
Medium 0.68 5.73 7.08 9.37 6.98 
High 5.00 4.57 7.58 9.15 7.76 
Weighted Average 0.42 4.83 7.06 9.11 6.37 
In an urban area with MSA of 250,000 – 499,999 
Low 0.19 3.95 5.61 6.99 4.20 
Medium 0.00 4.91 7.31 8.32 6.60 
High 5.00 3.82 7.59 9.36 7.82 
Weighted Average 0.19 4.23 7.03 8.58 6.06 
In an urban area with MSA of 500,000 – 999,999 
Low 0.70 4.15 6.59 8.66 4.26 
Medium 0.94 4.59 6.23 6.99 5.69 
High 0.00 4.78 8.36 10.25 8.47 
Weighted Average 0.56 4.28 7.16 8.70 5.95 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 0.25 3.81 4.82 7.68 3.61 
Medium 1.27 4.66 6.30 7.42 5.75 
High 3.39 5.46 7.81 9.97 8.30 
Weighted Average 0.42 4.36 6.72 8.97 6.00 
In an urban area with MSA of 3 million or more 
Low 0.19 3.48 5.21 7.35 3.04 
Medium 0.63 4.50 6.18 7.80 5.29 
High 0.57 3.76 7.27 9.27 7.01 
Weighted Average 0.33 3.90 6.62 8.70 5.40 
In an urban area but not in a MSA 
Low 0.30 3.62 5.70 6.62 3.84 
Medium 0.00 5.45 7.23 9.17 7.24 
High 10.31 3.75 7.62 9.36 8.14 
Weighted Average 0.42 4.19 6.86 8.73 5.97 
In an urban area 
Low 0.27 3.76 5.49 7.46 3.68 
Medium 0.69 4.76 6.55 8.11 5.94 
High 1.10 4.16 7.56 9.54 7.60 
Weighted Average 0.37 4.17 6.78 8.79 5.77 
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Table 4.12 Average Daily Vehicle Trips (on Weekends) Per Household by Income 
and Auto Ownership 
 
 Autos Owned 
Income 0 1 2 3+ 
Weighted 
Average 
In an urban area with MSA of less than 250,000 
Low 0.00 3.31 5.54 4.80 3.75 
Medium 0.00 4.37 4.74 6.67 5.03 
High N/A 5.49 5.56 7.64 6.41 
Weighted Average 0.00 3.83 5.11 6.90 4.95 
In an urban area with MSA of 250,000 – 499,999 
Low 0.32 3.17 4.49 5.48 3.33 
Medium 0.48 3.63 4.97 7.10 4.72 
High N/A 3.52 6.45 7.79 6.49 
Weighted Average 0.27 3.39 5.31 7.15 4.64 
In an urban area with MSA of 500,000 – 999,999 
Low 0.60 2.99 3.99 6.01 3.28 
Medium 7.31 2.90 5.16 8.14 5.48 
High 0.00 4.09 6.20 7.57 6.34 
Weighted Average 1.03 3.02 5.42 7.73 5.03 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 0.14 3.64 4.60 5.51 3.37 
Medium 0.00 4.46 5.96 7.53 5.51 
High 2.06 4.38 5.92 8.52 6.65 
Weighted Average 0.24 4.04 5.68 7.91 5.29 
In an urban area with MSA of 3 million or more 
Low 0.15 3.22 4.45 5.79 2.91 
Medium 0.72 3.67 5.42 7.19 4.56 
High 0.53 3.88 5.75 7.55 5.87 
Weighted Average 0.30 3.47 5.40 7.17 4.57 
In an urban area but not in a MSA 
Low 0.95 2.78 4.23 6.31 3.09 
Medium 0.81 4.03 5.21 6.92 5.40 
High N/A 4.07 5.78 7.45 6.39 
Weighted Average 0.77 3.23 5.13 6.99 4.67 
In an urban area 
Low 0.32 3.22 4.53 5.76 3.18 
Medium 0.85 3.90 5.39 7.30 5.03 
High 0.89 4.02 5.87 7.81 6.20 
Weighted Average 0.39 3.56 5.41 7.35 4.82 
 
 
 
 Figure 4.1 shows the comparison of the person and vehicle trip rates on 
weekdays and weekends with the household size.  
Figure 4.1 Trip Rates per Household on Weekdays and Weekends by Household 
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As the number of persons in the households increase, both the weekday and weekend 
person trips increased in the same proportion but the vehicle trips increased at a lower 
rate with almost flattening after two or more persons in the household. There is almost no 
change in person trips being made by household of any size on weekdays and weekends, 
however the total vehicle trips made by the household on weekends tend to be much 
lower than those on weekends with the gap increasing as the household size increases. 
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This may be because lower sized household have more flexibility in their time schedules 
with less obligations as compared to the bigger households sizes where many members 
from same household can make a collective trip. 
 
As the income increases, households make more person trips on both weekdays 
and weekends. Figure 4.2 shows that lower income households make almost the same 
number of trips whether it is a weekday or a weekend but the difference increase 
drastically as the household income increases. However the vehicle trips made by higher 
income households do not increase in direct proportion to the person trips. This may  
Figure 4.2 Trip Rates per Household on Weekdays and Weekends by Income 
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possibly be because of higher income households making the work or work related trips 
on weekdays as compared to involvement in some recreational or family related travel 
activities on weekends. Contrastingly, low-income households may possibly be making 
all their travel for work only and that too without any flexible in choosing their time 
schedule. 
 
Not only is the demand for the travel varying with the number of persons in the 
household and income important, but also is the vehicle availability in the household that 
makes the fulfillment of such a demand of travel to take place in reality. Figure 4.3 show 
the comparison of trip rates per household on weekdays and weekend by numbers of 
vehicle owned by the household. The household with no vehicle makes slightly lesser 
number of person trips on weekends (3.94) than that made on weekdays (4.41). This may 
be because of the unavailability of public transit on weekends to make their travel 
possible.  However, such households were found to make more vehicle trips about 0.39 
trips on weekends as compared to the 0.37 trips on weekdays possibly because of rented 
vehicle been utilized more on weekends. As the number of vehicles increase, more and 
more vehicles are being driven. Weekday vehicle trips tend to be more than that on 
weekends due to more diversity in the destinations on weekdays to be reached by a 
vehicle as compared to the weekends where more numbers of persons have the same 
purpose to be fulfilled by that trip. 
 
 
 
Figure 4.3 Trip Rates per Household on Weekdays and Weekends by Autos Owned 
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Although the person trips tend to similar for the weekdays and the weekends but 
there a combination of two or more household attributes that may lead to a better 
understanding of the travel behavior. For example as shown in Figure 4.4, about 25% 
more trips are been made by a household with five or more persons and high income to 
those compared of having low income. The differences tend to dampen down on 
weekends due to non-working nature of the weekend days. Further, one person 
households do not show as much variation with household income and day of week as do 
the complex behavior that is exhibited by households of more than one person. 
Households without any vehicles show a drastic change in daily trips with the number of  
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 Figure 4.4 Person Trip Rates Per Household on Weekdays and Weekends by 
Income and Household Size 
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persons in the household. Households having one or more vehicles and any number of 
persons show a lesser number of trips on weekends as compared to the weekdays. Figure 
4.5 shows households with more than five persons and having one or two vehicles 
making almost the same number of trips on weekends as made by them on weekdays. A 
household with two persons and with no vehicle is found to make almost as many trips on 
weekdays as those made by households with one vehicle and two persons on weekends.  
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Figure 4.5 Person Trip Rates per Household on Weekdays and Weekends by 
Number of Vehicles Owned and Household Size 
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4.3 Trip Rates by Person Characteristics 
 
An average person is found to make more person trips and vehicle trips on 
weekdays as compared to those on weekends. In an urban area, a person makes about 
4.14 trips on weekdays slightly short of those made on weekends (3.88). As a driver, 
he/she made about 2.44 vehicle trips on weekdays as compared to 1.95 trips on 
weekends. Tables 4.13 and 4.14 show a comparison of daily person and vehicle trips 
made by the person by his gender and age categories. Children between 0-15 years of age 
are found to make more trips on weekends (3.43) as compared to those on weekdays 
(3.36). This may be because on weekdays they cannot be left alone at home unattended 
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Table 4.13 Average Daily Person and Vehicle Trips (on Weekdays) by Gender and Age 
 
Person Trips Vehicle Trips 
Age Male Female All Male Female All 
In an urban area with MSA of less than 250,000 
0-15 3.26 3.81 3.53 0.03 0.01 0.02 
16-24 5.09 4.87 4.98 3.71 3.02 3.36 
25-39 4.88 5.20 5.04 4.04 3.79 3.91 
40-64 4.87 4.87 4.87 4.10 3.72 3.90 
65+ 4.78 4.20 4.44 4.03 2.44 3.11 
Weighted Average 4.50 4.63 4.57 3.04 2.69 2.85 
In an urban area with MSA of 250,000 – 499,999 
0-15 3.43 3.32 3.38 0.02 0.00 0.01 
16-24 4.42 4.54 4.48 3.08 2.64 2.86 
25-39 4.58 4.96 4.77 3.67 3.72 3.69 
40-64 4.61 4.74 4.68 3.89 3.61 3.74 
65+ 3.84 3.30 3.52 3.11 2.05 2.48 
Weighted Average 4.20 4.22 4.21 2.71 2.46 2.58 
In an urban area with MSA of 500,000 – 999,999 
0-15 3.50 3.30 3.41 0.00 0.05 0.02 
16-24 3.92 4.75 4.33 2.53 2.68 2.61 
25-39 4.15 4.96 4.56 3.48 4.08 3.78 
40-64 4.45 4.83 4.66 3.81 3.55 3.66 
65+ 4.16 3.03 3.50 3.35 1.94 2.53 
Weighted Average 4.04 4.28 4.16 2.54 2.60 2.57 
In an urban area with MSA of 1,000,000 – 2,999,999 
0-15 3.33 3.27 3.30 0.02 0.03 0.02 
16-24 3.97 4.60 4.27 2.45 2.68 2.56 
25-39 4.45 4.85 4.65 3.76 3.75 3.75 
40-64 4.62 4.64 4.63 3.96 3.41 3.68 
65+ 4.12 3.24 3.59 3.42 1.85 2.47 
Weighted Average 4.14 4.19 4.16 2.71 2.45 2.58 
In an urban area with MSA of 3 million or more 
0-15 3.37 3.32 3.35 0.01 0.01 0.01 
16-24 3.82 3.90 3.86 2.12 1.83 1.99 
25-39 4.21 4.68 4.45 2.96 3.08 3.02 
40-64 4.33 4.65 4.50 3.48 3.27 3.37 
65+ 3.86 3.13 3.43 2.91 1.64 2.16 
Weighted Average 3.95 4.10 4.03 2.26 2.14 2.20 
In an urban area but not in a MSA 
0-15 3.42 3.47 3.44 0.05 0.03 0.04 
16-24 4.21 4.49 4.35 2.74 2.65 2.69 
25-39 4.67 5.18 4.92 4.06 3.98 4.02 
40-64 4.65 4.60 4.62 4.07 3.43 3.74 
65+ 4.14 3.37 3.68 3.45 2.10 2.65 
Weighted Average 4.23 4.23 4.23 2.84 2.45 2.64 
In an urban area 
0-15 3.37 3.35 3.36 0.02 0.02 0.02 
16-24 4.03 4.33 4.18 2.48 2.35 2.42 
25-39 4.37 4.83 4.61 3.41 3.48 3.45 
40-64 4.50 4.68 4.59 3.75 3.40 3.57 
65+ 4.04 3.26 3.58 3.23 1.86 2.42 
Weighted Average 4.09 4.19 4.14 2.53 2.35 2.44 
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Table 4.14 Average Daily Person and Vehicle Trips (on Weekends) by Gender and Age 
 
Person Trips Vehicle Trips 
Age Male Female All Male Female All 
In an urban area with MSA of less than 250,000 
0-15 3.38 3.95 3.66 0.01 0.02 0.01 
16-24 4.49 4.83 4.63 2.16 2.58 2.33 
25-39 4.02 4.19 4.11 3.25 2.56 2.88 
40-64 4.26 4.02 4.14 3.71 2.43 3.05 
65+ 3.83 2.86 3.32 3.00 1.34 2.13 
Weighted Average 4.00 3.96 3.98 2.48 1.80 2.14 
In an urban area with MSA of 250,000 – 499,999 
0-15 4.25 3.51 3.92 0.04 0.01 0.03 
16-24 4.24 3.57 3.85 2.46 1.89 2.13 
25-39 4.22 4.58 4.42 3.20 2.04 2.57 
40-64 4.61 4.20 4.41 3.64 2.33 2.99 
65+ 2.88 2.80 2.84 1.86 1.27 1.53 
Weighted Average 4.19 3.88 4.03 2.32 1.61 1.95 
In an urban area with MSA of 500,000 – 999,999 
0-15 3.47 3.58 3.53 0.00 0.00 0.00 
16-24 4.58 4.25 4.41 3.25 2.17 2.70 
25-39 4.07 4.76 4.42 3.04 2.74 2.89 
40-64 4.61 4.69 4.65 3.94 2.43 3.14 
65+ 3.89 2.60 3.10 3.11 1.10 1.88 
Weighted Average 4.14 4.07 4.10 2.65 1.67 2.12 
In an urban area with MSA of 1,000,000 – 2,999,999 
0-15 3.49 3.53 3.51 0.02 0.01 0.02 
16-24 4.26 4.73 4.47 2.37 2.50 2.43 
25-39 4.20 4.41 4.30 3.37 2.62 3.02 
40-64 4.42 4.51 4.47 3.66 2.81 3.21 
65+ 3.66 3.12 3.34 2.74 1.65 2.11 
Weighted Average 4.05 4.10 4.08 2.48 1.95 2.21 
In an urban area with MSA of 3 million or more 
0-15 3.41 3.13 3.27 0.01 0.01 0.01 
16-24 3.66 3.73 3.70 1.99 1.42 1.69 
25-39 3.98 4.00 3.99 2.94 2.02 2.49 
40-64 4.24 4.07 4.15 3.33 2.20 2.74 
65+ 3.40 2.68 2.98 2.58 1.34 1.86 
Weighted Average 3.82 3.62 3.71 2.15 1.42 1.77 
In an urban area but not in a MSA 
0-15 3.43 3.50 3.46 0.04 0.00 0.03 
16-24 3.96 4.04 4.00 2.44 1.28 1.83 
25-39 3.80 4.01 3.91 3.12 2.16 2.61 
40-64 4.24 4.33 4.29 3.33 2.47 2.91 
65+ 3.28 2.90 3.05 2.54 1.55 1.93 
Weighted Average 3.80 3.82 3.81 2.21 1.61 1.91 
In an urban area 
0-15 3.50 3.36 3.43 0.02 0.01 0.01 
16-24 4.01 4.05 4.03 2.26 1.78 2.02 
25-39 4.05 4.21 4.13 3.10 2.25 2.68 
40-64 4.34 4.26 4.30 3.50 2.41 2.94 
65+ 3.47 2.82 3.09 2.62 1.41 1.92 
Weighted Average 3.93 3.82 3.88 2.30 1.62 1.95 
 while the other members of the household (adults) have to go to work thereby dropping 
them to day care facilities whereas on weekends they go to all the places as a passenger 
with the other adults. The person trips show a rise on weekends as compared to the 
weekdays due to more non-motorized modes (like bicycling and walking) dependencies 
of persons of these age groups. Persons belonging to 25-39 years of age make about 0.77 
more trips on weekdays as compared to those made on weekends due to more driving for 
the work.  Persons in 16-24 years age group make far more person trips on both  
 
Figure 4.6 Trip Rates per Person on Weekdays and Weekends by Age of the Person 
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weekdays and weekends than those of 65 years and above do although both of them make 
the same number of vehicle trips. However, older age persons do make much lesser 
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person trips on weekends as compared to those made on weekdays. This may be because 
of younger age groups make more social recreational trips as compared to the older age 
groups who may rather enjoy being at home utilizing most of the time in in-home 
activities.  
 
Figure 4.7 and 4.8 shows the comparison of person and vehicle trips per person 
by gender, age and weekday or weekend status.  Females are found to make more person 
trips on weekdays but almost the same on weekends than males. On weekdays, females 
may be engaged into more activities as compared to men such as taking care of children. 
On the other hand, males generally make more vehicle trips than females, the difference 
being much larger on weekends than that on weekday. This may possibly be because of 
men being doing the most of the driving with females being as a passenger on the trip. 
However, for persons with 65 years and above, males dominate females in both the 
person trips as well as vehicle trips on both weekdays and weekends. Other exceptions 
include women from 25-39 years of age who make slightly more vehicle trips than males 
of the same age group on weekdays possibly due to much more obligations to be fulfilled 
as compared to the males. Females in 0-15 years age group are found to be making less 
trips than males on weekends as compared to weekdays where both of them makes 
almost the same number of trips.   
 
 
Figure 4.7 Trip Rates per Person on Weekdays by Age and Gender 
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Figure 4.8 Trip Rates per Person on Weekends by Age and Gender 
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4.4 Trips by Purpose 
 
This section of this chapter deals with the variation of person trips by purpose, 
household income and household size. Tables 4.15 and 4.16 shows that home-based work 
(HBW) trips are the maximum number of trips (14%) made on weekdays whereas their 
decrement on weekends is distributed to other trips such as for shopping and social 
recreational purposes. Both the shopping trips and social recreational trips increase on 
weekends whereas trips for other purposes decrease. High-income households show the 
maximum decrease in the percentage of home based work trips and increase in shop and 
social recreational trips implying that weekends tend to constitute most of their non-work 
related trips. Percent of non-home based trips are maximum for single person households 
with more flexibility to make a trip whereas as the household size increases the 
percentage decreases for home being the only place where most of the members can meet 
and make a trip.  
Table 4.15 Trip Estimation Variables by Urban Size 
Weekdays  Weekends
% Average Daily Person 
Trips 
% Average Daily 
Person Trips 
 
Average 
Autos per 
Household 
Average 
Daily 
Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW      HBO NHB
Average 
Daily Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW HBO NHB
In an urban area with MSA of less than 250,000 
Income            
           
            
           
            
Low 1.40 8.45 5.04 9.78 60.14 30.08 7.06 3.75 7.54 64.66 27.79
Medium
 
1.94 10.27 6.98 15.96 52.39 31.65 8.78 5.03 5.08 60.57 34.35
High 2.49 12.11 7.76 14.77 49.54 35.69 11.72 6.41 4.75 66.86 28.39
Weighted Avg. 1.87 9.83 6.37 13.86 53.89 32.25 8.91 4.95 5.83 64.32 29.85
Household Size      
           
            
            
            
            
            
      
1 1.06 4.88 3.91 13.46 48.23 38.31 4.06 3.41 2.77 66.32 30.90
2 1.95 8.53 6.13 16.19 50.58 33.23 7.31 4.73 6.26 63.03 30.71
3 2.37 12.32 8.55 16.07 51.02 32.91 11.70 5.74 6.96 61.63 31.40
4 2.33 17.06 8.96 10.06 58.56 31.38 14.65 6.47 5.51 65.73 28.77
5+ 2.51 17.70 8.76 12.38 61.26 26.36 13.15 5.87 5.18 68.22 26.60
Weighted Avg. 1.87 9.83 6.37 13.86 53.89 32.25 8.91 4.95 5.83 64.32 29.85
In an urban area with MSA of 250,000 – 499,999 
Income            
           
            
           
            
Low 1.33 7.28 4.20 11.76 58.91 29.33 6.51 3.33 6.71 62.13 31.16
Medium
 
1.89 10.69 6.60 13.96 55.43 30.62 9.51 4.72 4.67 61.90 33.43
High 2.50 12.04 7.82 15.26 50.90 33.85 12.35 6.49 4.04 63.86 32.10
Weighted Avg. 1.85 9.66 6.06 13.74 54.89 31.38 9.24 4.64 4.75 62.55 32.70
Household Size      
           
            
            
            
            
            
      
1 1.01 4.08 3.28 13.48 51.64 34.88 3.62 2.61 4.07 64.80 31.13
2 1.88 7.75 5.80 15.29 52.08 32.63 7.27 4.40 4.14 63.14 32.73
3 2.21 11.46 7.05 14.55 51.13 34.31 10.84 5.71 6.41 62.96 30.63
4 2.60 14.96 8.13 14.19 57.90 27.92 15.45 7.40 4.32 65.99 29.69
5+ 2.37 20.19 10.03 10.57 60.15 29.28 20.17 6.13 4.58 57.93 37.49
Weighted Avg. 1.85 9.66 6.06 13.74 54.89 31.38 9.24 4.64 4.75 62.55 32.70
 
62
Table 4.15 Continued 
Weekdays  Weekends
% Average Daily Person 
Trips 
% Average Daily 
Person Trips 
 
Average 
Autos per 
Household 
Average 
Daily 
Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW      HBO NHB
Average 
Daily Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW HBO NHB
In an urban area with MSA of 500,000 – 999,999 
Income            
           
            
           
            
Low 1.24 7.18 4.26 11.50 60.16 28.34 7.71 3.28 4.50 74.42 21.08
Medium
 
1.93 8.89 5.69 15.57 55.32 29.11 9.24 5.48 5.64 62.33 32.03
High 2.39 12.71 8.47 14.05 50.54 35.41 11.46 6.34 4.07 68.99 26.95
Weighted Avg. 1.83 9.24 5.95 13.89 54.46 31.65 9.20 5.03 4.59 67.73 27.67
Household Size      
           
            
            
            
            
            
      
1 1.04 3.93 3.17 15.80 49.24 34.96 3.03 2.32 8.20 62.49 29.30
2 1.87 7.56 5.60 16.39 51.22 32.39 7.96 4.92 4.12 66.05 29.83
3 2.24 11.01 7.15 15.04 53.04 31.92 12.29 7.50 4.22 60.60 35.17
4 2.24 15.27 8.57 12.50 56.34 31.16 14.36 6.51 4.32 73.71 21.98
5+ 2.68 18.13 9.73 10.60 59.82 29.58 18.68 7.21 4.88 72.79 22.33
Weighted Avg. 1.83 9.24 5.95 13.89 54.46 31.65 9.20 5.03 4.59 67.73 27.67
In an urban area with MSA of 1,000,000 – 2,999,999 
Income            
           
            
           
            
Low 1.18 6.48 3.61 13.07 59.07 27.86 6.26 3.37 4.40 67.31 28.28
Medium
 
1.81 8.85 5.75 16.50 54.21 29.29 9.41 5.51 5.66 61.20 33.14
High 2.43 12.84 8.30 15.45 52.64 31.92 11.89 6.65 4.47 65.62 29.91
Weighted Avg. 1.84 9.40 6.00 15.25 54.34 30.41 9.30 5.29 4.92 64.31 30.77
Household Size      
           
            
            
            
            
            
      
1 1.03 4.18 3.19 15.88 50.02 34.11 3.95 3.17 4.14 66.94 28.92
2 1.94 7.79 5.96 18.29 48.93 32.78 7.50 4.79 4.64 63.00 32.36
3 2.24 11.39 7.24 17.27 52.24 30.49 10.76 6.32 6.04 65.10 28.86
4 2.35 15.39 8.56 12.66 58.94 28.40 15.37 7.85 4.87 64.04 31.09
5+ 2.41 18.70 9.01 11.19 61.40 27.42 19.40 7.87 4.79 64.60 30.61
Weighted Avg. 1.84 9.40 6.00 15.25 54.34 30.41 9.30 5.29 4.92 64.31 30.77
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Table 4.15 Continued 
Weekdays  Weekends
% Average Daily Person 
Trips 
% Average Daily 
Person Trips 
 
Average 
Autos per 
Household 
Average 
Daily 
Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW      HBO NHB
Average 
Daily Person 
Trips per 
Household 
Average 
Daily 
Vehicle 
Trips per 
Household 
HBW HBO NHB
In an urban area with MSA of 3 million or more 
Income            
           
            
           
            
Low 1.01 6.72 3.04 13.62 60.70 25.68 6.75 2.91 4.48 68.52 27.00
Medium
 
1.62 8.87 5.29 14.94 55.50 29.56 8.68 4.56 4.64 65.28 30.08
High 2.19 11.68 7.01 14.89 53.99 31.12 11.23 5.87 4.06 66.74 29.20
Weighted Avg. 1.69 9.28 5.40 14.69 55.78 29.53 8.92 4.57 4.37 66.54 29.09
Household Size      
           
            
            
            
            
            
      
1 0.87 4.04 2.65 15.92 47.18 36.91 3.69 2.34 3.65 61.86 34.49
2 1.75 7.40 5.21 17.15 49.93 32.93 6.91 4.35 4.12 63.04 32.84
3 2.04 10.71 6.62 17.47 51.87 30.67 10.12 5.67 4.81 65.14 30.05
4 2.13 14.40 7.65 13.00 59.92 27.07 13.21 6.18 4.92 66.82 28.27
5+ 2.33 18.10 8.15 11.11 64.04 24.84 17.49 6.85 3.97 71.34 24.69
Weighted Avg. 1.69 9.28 5.40 14.69 55.78 29.53 8.92 4.57 4.37 66.54 29.09
In an urban area but not in a MSA 
Income            
           
            
           
            
Low 1.29 6.61 3.84 10.32 59.20 30.47 7.07 3.09 5.06 66.81 28.13
Medium
 
2.18 10.84 7.24 15.19 55.02 29.80 9.79 5.40 5.10 61.36 33.54
High 2.68 12.18 8.14 16.43 50.62 32.95 11.02 6.39 4.72 60.72 34.56
Weighted Avg. 1.92 9.25 5.97 14.19 55.10 30.71 8.76 4.67 4.89 62.98 32.13
Household Size      
           
            
            
            
            
            
      
1 1.00 3.73 2.95 12.78 52.37 34.84 3.46 2.52 6.75 64.05 29.20
2 2.04 8.14 6.10 15.37 52.64 31.99 7.25 4.79 5.75 63.07 31.18
3 2.49 11.58 7.92 16.59 52.90 30.51 9.92 5.52 5.01 61.64 33.35
4 2.58 15.34 8.43 13.21 56.53 30.26 15.12 6.11 3.44 65.03 31.53
5+ 2.48 19.06 8.86 11.79 60.59 27.62 17.96 7.28 4.55 61.58 33.87
Weighted Avg. 1.92 9.25 5.97 14.19 55.10 30.71 8.76 4.67 4.89 62.98 32.13
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Table 4.16 Distribution of Person Trips by Purpose, Size and Income 
 
 Weekdays Weekends 
 HBW HBShop HBSoc HBOther NHB HBW HBShop HBSoc HBOther NHB 
Income
Low 10.81 16.61 10.30 34.08 28.21 4.57 21.44 16.49 30.37 27.13 
Medium 14.59 13.46 11.75 29.84 30.36 4.63 19.43 17.16 27.38 31.39 
High 14.90 10.80 13.21 28.63 32.46 4.05 18.75 20.77 26.44 30.00 
All (%) 14.02 12.78 12.30 30.00 30.91 4.32 19.54 18.86 27.40 29.88 
Household Size
 HBW HBShop HBSoc HBOther NHB HBW HBShop HBSoc HBOther NHB 
1 14.55 16.04 12.99 21.60 34.82 4.17 21.17 17.47 26.08 31.12 
2 16.05 15.66 13.36 22.14 32.79 4.18 21.03 19.34 24.33 31.13 
3 16.12 12.13 10.84 29.07 31.84 4.86 19.90 17.36 27.27 30.61 
4+ 11.42 10.16 12.01 38.26 28.15 4.21 17.97 19.50 29.91 28.41 
All (%) 14.02 12.78 12.30 30.00 30.91 4.32 19.54 18.86 27.40 29.88 
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CHAPTER 5 
DIFFERENCES IN TRIP LENGTH AND DURATION 
 
5.1 Introduction 
A trip is associated with the distance the vehicle (including public transit) travels 
along with the time taken to cover that distance. The trip may take a longer duration than 
it would have taken to cover the same distance in some other area possibly because of 
change in the mode that is being taken in the trip, or the segment traversed being a non-
congested or lesser congested one, the purpose of the trip or even the gender of the driver. 
Not only are the person trip characteristics important in defining how much travel is 
being desired by each person also is the vehicle trip characteristics for how much 
household vehicle is being driven defining the collective participation of persons from the 
same or different households to vanpool or car pool. The present discussion explores 
some of these distinctions in trips lengths and duration that occurs on weekdays and 
weekends. The section assumes all the trip lengths to be reported in miles and the trip 
duration in minutes. All the trips that were made by persons belonging to urban 
households were included however those which involved greater trip lengths to exceed 75 
miles were discarded from the original 2001 NHTS dataset.
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5.2 Distribution of Trip Lengths 
  
 Table 5.1 through 5.4 gives the distribution of person and vehicle trips by trip 
length and trip purpose for each urban size. Along with the total percentages, the average 
trip lengths (in miles) and duration (minutes) are also given. On an average, a trip takes 
about 14.5 to 19.5 minutes with a average distance of 5.75 to 6.77 miles on weekdays as 
compared to 16.5 to 19.8 minutes for traveling 6.85 to 7.80 miles on an average on 
weekends. This implies that person travel for longer duration and distance on weekends. 
On weekdays, about 60% of the home-based work trips are greater than 5 miles. The 
percent of home-based work trips increases with the urban size implying work locations 
being shifted to the outskirts of more densely populated areas. On weekends, percent of 
trips greater than 5 miles reduces to some 52%. All other purpose trips show lengthier 
trips being made on weekends as compared to that on weekdays. People utilize the 
weekend or the non-working day to fulfill activities that were inaccessible due to the time 
constraint on weekdays or the working days. Tables 5.3 and 5.4 reveal that speeds 
increase only slightly on weekends averaging about 27 to 28 mph. More than 65% of the 
home-based work trips made on privately owned vehicles on weekdays are more than 5 
miles as compared to 55% on weekends. There may be a possibility that on weekends, 
people are generating some extra income through some nearby part time jobs that require 
frequent traveling. Figure 5.1 to 5.2 shows trip lengths distribution for HBW and 
HBShop purposes respectively for urban areas irrespective of size. 
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Table 5.1 Person Trip Length Distribution by Urban Size and Purpose on Weekdays 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000     
1 mile or Less 14.36 26.73 26.11 31.78 28.60 27.06 
1 mile to 2 miles 12.90 17.98 16.51 16.49 16.86 16.30 
2 miles to 3 miles 13.53 13.79 12.74 11.33 10.48 11.83 
3 miles to 4 miles 7.39 8.83 9.01 7.74 7.11 7.77 
4 miles to 5 miles 9.84 7.92 10.15 7.18 8.45 8.39 
5 miles to 10 miles 31.14 18.72 20.28 20.17 20.85 21.74 
10 miles to 25 miles 6.19 2.51 3.29 3.11 3.82 3.71 
More than 25 miles 4.66 3.53 1.91 2.20 3.83 3.19 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 7.65 5.50 5.07 5.00 5.98 5.75 
Average Trip Duration 15.77 13.70 15.40 13.81 15.63 14.84 
In an urban area with MSA of 250,000 – 499,999     
1 mile or Less 11.85 28.15 32.42 29.69 27.57 26.67 
1 mile to 2 miles 8.23 16.33 12.44 14.71 12.68 13.14 
2 miles to 3 miles 12.07 13.52 9.88 12.76 10.36 11.69 
3 miles to 4 miles 5.40 9.98 5.21 6.45 7.14 6.84 
4 miles to 5 miles 7.20 6.31 9.02 8.82 8.28 8.12 
5 miles to 10 miles 37.28 20.87 23.32 21.37 24.85 24.8 
10 miles to 25 miles 10.93 3.10 4.71 3.35 4.58 4.90 
More than 25 miles 7.03 1.74 3.01 2.85 4.54 3.83 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 9.49 4.85 5.64 5.44 6.40 6.24 
Average Trip Duration 18.49 13.18 17.12 15.40 15.63 15.80 
In an urban area with MSA of 500,000 – 999,999     
1 mile or Less 10.08 27.93 28.54 29.04 26.75 25.49 
1 mile to 2 miles 8.85 14.44 12.83 12.03 14.85 12.87 
2 miles to 3 miles 8.38 12.09 9.87 10.73 9.64 10.12 
3 miles to 4 miles 4.79 9.04 8.80 6.13 6.77 6.82 
4 miles to 5 miles 9.64 5.46 9.81 8.60 8.59 8.51 
5 miles to 10 miles 38.84 25.36 25.02 26.75 25.87 27.77 
10 miles to 25 miles 12.51 2.94 3.28 4.79 4.85 5.47 
More than 25 miles 6.90 2.74 1.85 1.92 2.68 2.94 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 10.03 5.46 5.26 5.65 6.07 6.32 
Average Trip Duration 21.15 15.09 17.07 15.64 15.20 16.37 
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Table 5.1 Continued 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of 1,000,000 – 2,999,999   
1 mile or Less 9.25 28.20 33.27 29.64 28.69 26.51 
1 mile to 2 miles 7.27 17.41 13.44 13.88 11.91 12.67 
2 miles to 3 miles 8.38 13.08 11.06 11.54 10.04 10.74 
3 miles to 4 miles 5.38 6.96 7.01 6.74 6.44 6.50 
4 miles to 5 miles 7.42 8.78 7.56 6.47 6.90 7.18 
5 miles to 10 miles 40.48 21.30 21.35 23.53 25.42 26.13 
10 miles to 25 miles 14.99 2.90 3.78 5.00 6.32 6.50 
More than 25 miles 6.83 1.37 2.54 3.21 4.28 3.77 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 10.76 4.65 5.23 6.01 6.85 6.72 
Average Trip Duration 23.42 13.44 17.88 16.65 16.64 17.41 
In an urban area with MSA of 3 million or more   
1 mile or Less 9.43 36.42 35.55 34.69 32.82 30.80 
1 mile to 2 miles 7.69 15.59 12.85 14.76 12.47 12.92 
2 miles to 3 miles 6.83 9.75 10.32 9.20 8.81 8.95 
3 miles to 4 miles 5.67 7.27 7.02 6.57 5.93 6.40 
4 miles to 5 miles 6.78 6.17 7.26 6.08 6.92 6.59 
5 miles to 10 miles 34.79 19.62 19.72 20.58 21.52 22.69 
10 miles to 25 miles 16.41 3.46 4.25 4.99 6.29 6.75 
More than 25 miles 12.38 1.72 3.03 3.13 5.23 4.90 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 12.66 4.58 5.33 5.47 6.76 6.77 
Average Trip Duration 29.86 14.40 19.23 17.59 18.28 19.42 
In an urban area but not in a MSA   
1 mile or Less 20.49 34.43 38.39 38.15 37.03 34.86 
1 mile to 2 miles 16.30 17.57 16.92 15.81 16.55 16.45 
2 miles to 3 miles 8.47 10.30 10.77 9.00 8.42 9.11 
3 miles to 4 miles 6.54 7.11 4.98 5.48 5.48 5.77 
4 miles to 5 miles 5.54 6.11 3.99 6.73 5.49 5.78 
5 miles to 10 miles 23.32 15.99 15.08 16.93 16.43 17.35 
10 miles to 25 miles 8.05 4.55 3.62 3.38 4.60 4.59 
More than 25 miles 11.30 3.94 6.24 4.53 6.00 6.07 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 9.76 5.49 6.16 5.56 6.35 6.47 
Average Trip Duration 17.72 13.59 16.60 14.40 14.34 15.02 
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Table 5.2 Person Trip Length Distribution by Urban Size and Purpose on Weekends 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000     
1 mile or Less 16.26 30.13 26.36 23.18 30.88 26.92 
1 mile to 2 miles 16.44 19.55 15.20 13.56 10.75 14.26 
2 miles to 3 miles 11.46 13.23 10.04 13.50 10.90 11.90 
3 miles to 4 miles 3.58 3.54 5.14 9.07 6.53 6.27 
4 miles to 5 miles 11.79 10.63 9.65 8.38 7.54 8.97 
5 miles to 10 miles 27.58 18.95 23.09 21.64 22.81 22.13 
10 miles to 25 miles 9.56 2.01 4.07 6.04 3.78 4.48 
More than 25 miles 3.33 1.96 6.45 4.64 6.79 5.08 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 7.19 4.45 7.36 7.24 7.52 6.85 
Average Trip Duration 16.58 11.31 21.55 17.45 16.73 16.90 
In an urban area with MSA of 250,000 – 499,999     
1 mile or Less 9.90 33.78 23.13 27.97 25.31 26.61 
1 mile to 2 miles 8.20 13.23 8.16 9.10 13.25 11.07 
2 miles to 3 miles 13.07 12.97 15.19 10.61 11.32 12.18 
3 miles to 4 miles 9.50 10.69 6.98 4.94 4.47 6.49 
4 miles to 5 miles 5.64 8.17 9.23 11.19 8.59 9.16 
5 miles to 10 miles 42.14 16.68 26.22 21.32 24.99 23.38 
10 miles to 25 miles 6.07 2.88 4.09 6.96 6.27 5.41 
More than 25 miles 5.48 1.59 7.00 7.91 5.82 5.70 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 8.48 4.50 8.11 7.99 7.51 7.18 
Average Trip Duration 17.29 13.24 20.72 17.80 18.87 17.71 
In an urban area with MSA of 500,000 – 999,999     
1 mile or Less 16.65 23.46 21.64 26.61 25.76 24.38 
1 mile to 2 miles 7.61 15.85 12.92 10.85 13.42 12.83 
2 miles to 3 miles 6.32 9.67 12.30 9.47 9.72 9.94 
3 miles to 4 miles 11.08 9.51 8.42 6.76 9.45 8.57 
4 miles to 5 miles 7.91 9.19 8.62 12.62 5.91 9.13 
5 miles to 10 miles 30.76 24.74 23.16 25.18 25.92 25.18 
10 miles to 25 miles 13.68 5.40 7.14 3.00 4.58 5.15 
More than 25 miles 5.99 2.17 5.80 5.51 5.23 4.80 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 8.99 5.98 7.59 6.69 6.88 6.86 
Average Trip Duration 18.29 15.17 19.22 15.98 16.89 16.75 
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Table 5.2 Continued 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of 1,000,000 – 2,999,999   
1 mile or Less 10.13 26.52 25.41 24.85 27.19 25.25 
1 mile to 2 miles 10.05 15.07 9.72 13.97 11.45 12.42 
2 miles to 3 miles 6.75 13.86 10.38 8.38 8.53 9.71 
3 miles to 4 miles 7.11 8.39 9.12 6.70 8.00 7.87 
4 miles to 5 miles 11.99 7.90 6.91 7.93 6.97 7.64 
5 miles to 10 miles 33.46 22.49 25.47 26.85 26.42 26.00 
10 miles to 25 miles 12.97 3.86 9.66 6.85 6.82 7.11 
More than 25 miles 7.54 1.90 3.32 4.47 4.63 3.99 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 10.04 5.05 7.15 7.16 7.21 6.93 
Average Trip Duration 19.54 13.16 18.59 16.43 16.95 16.54 
In an urban area with MSA of 3 million or more     
1 mile or Less 17.05 30.44 28.92 26.91 30.03 28.51 
1 mile to 2 miles 6.45 13.43 11.35 13.84 12.05 12.43 
2 miles to 3 miles 7.83 10.54 8.83 8.26 7.90 8.71 
3 miles to 4 miles 7.16 7.94 5.47 5.33 6.86 6.41 
4 miles to 5 miles 8.13 7.42 8.58 6.58 7.80 7.57 
5 miles to 10 miles 29.58 21.91 23.72 23.54 23.61 23.52 
10 miles to 25 miles 11.38 3.07 6.12 7.35 5.94 6.00 
More than 25 miles 12.41 5.24 7.00 8.19 5.81 6.84 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 11.45 6.14 7.76 8.38 7.23 7.60 
Average Trip Duration 25.80 16.35 21.22 21.10 19.02 19.76 
In an urban area but not in a MSA       
1 mile or Less 18.06 30.23 27.58 36.11 31.17 31.17 
1 mile to 2 miles 20.18 16.34 15.38 14.76 12.11 14.56 
2 miles to 3 miles 15.68 9.67 14.79 9.65 10.18 10.98 
3 miles to 4 miles 1.92 5.58 4.03 5.47 5.74 5.16 
4 miles to 5 miles 5.47 5.64 5.76 6.08 5.38 5.69 
5 miles to 10 miles 22.53 16.36 20.69 16.98 18.76 18.33 
10 miles to 25 miles 5.43 5.09 7.70 5.54 6.56 6.14 
More than 25 miles 10.72 11.10 4.07 5.41 10.10 7.97 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 
Average Trip Length 9.09 9.33 6.65 6.50 8.51 7.80 
Average Trip Duration 16.86 16.54 16.77 14.69 18.2 16.6 
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Table 5.3 Vehicle Trip Length Distribution by Urban Size and Purpose on Weekdays 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB 
Total 
Average 
Trip 
Length 
Average 
Trip 
Duration 
In an urban area with MSA of less than 250,000 
1 mile or Less 11.17 24.21 17.32 21.98 27.04 21.38 0.75 6.02 
1 mile to 2 miles 12.65 18.63 17.24 17.71 16.32 16.32 1.98 8.73 
2 miles to 3 miles 14.59 14.69 15.64 12.74 11.81 13.31 3.00 10.55 
3 miles to 4 miles 7.61 9.83 8.63 9.84 7.13 8.39 4.00 12.55 
4 miles to 5 miles 10.06 8.00 11.98 8.13 8.09 8.82 5.00 13.53 
5 miles to 10 miles 32.08 18.91 25.70 23.32 22.03 24.27 9.08 18.07 
10 miles to 25 miles 6.67 2.76 1.94 3.17 3.73 3.89 20.35 30.45 
More than 25 miles 5.17 2.97 1.55 3.11 3.86 3.61 43.67 53.47 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 6.23 13.84 
Average Trip 
Length 8.08 5.44 5.27 5.91 5.94 6.23   
Average Trip 
Duration 15.75 13.11 13.12 13.29 14.18 14.04   
In an urban area with MSA of 250,000 – 499,999 
1 mile or Less 10.41 24.63 17.96 21.81 22.16 19.70 0.75 5.55 
1 mile to 2 miles 8.48 18.67 14.38 15.09 13.65 13.70 1.98 8.38 
2 miles to 3 miles 12.14 13.26 10.01 14.18 11.74 12.50 3.00 10.68 
3 miles to 4 miles 5.36 10.19 7.81 6.84 8.12 7.49 3.99 12.84 
4 miles to 5 miles 7.08 6.80 8.69 10.01 8.65 8.44 5.00 13.80 
5 miles to 10 miles 37.79 21.18 31.06 24.23 25.36 27.47 9.13 19.53 
10 miles to 25 miles 11.13 3.59 7.03 4.48 5.44 6.22 20.26 30.58 
More than 25 miles 7.60 1.67 3.06 3.37 4.88 4.47 40.04 51.13 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.08 15.18 
Average Trip 
Length 9.82 5.05 6.83 6.22 6.94 7.08   
Average Trip 
Duration 18.64 12.72 15.81 14.50 14.59 15.23   
In an urban area with MSA of 500,000 – 999,999 
1 mile or Less 7.28 26.45 16.31 22.53 23.30 19.79 0.71 5.88 
1 mile to 2 miles 8.71 14.82 15.27 12.96 15.02 13.28 1.99 8.78 
2 miles to 3 miles 7.73 14.10 11.01 11.38 10.12 10.56 3.00 10.84 
3 miles to 4 miles 4.65 9.67 9.91 6.87 6.76 7.03 4.00 13.82 
4 miles to 5 miles 9.50 5.94 9.37 8.53 8.43 8.43 5.00 14.42 
5 miles to 10 miles 40.79 23.48 30.64 30.36 28.43 30.87 9.44 20.04 
10 miles to 25 miles 13.47 3.24 5.26 5.15 5.30 6.57 20.20 31.32 
More than 25 miles 7.88 2.31 2.23 2.21 2.64 3.47 39.43 49.08 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.03 15.54 
Average Trip 
Length 10.74 5.37 6.41 6.17 6.35 7.03   
Average Trip 
Duration 20.71 13.68 14.62 15.18 14.58 15.81   
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Table 5.3 Continued 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB 
Total 
Average 
Trip 
Length 
Average 
Trip 
Duration 
In an urban area with MSA of 1,000,000 – 2,999,999 
1 mile or Less 6.64 26.59 17.86 20.93 23.99 19.41 0.75 5.96 
1 mile to 2 miles 6.91 19.06 15.06 15.37 12.20 13.05 1.98 8.99 
2 miles to 3 miles 8.59 14.02 12.90 12.20 10.77 11.29 3.00 11.45 
3 miles to 4 miles 5.35 7.26 8.43 7.71 6.76 6.90 4.00 13.03 
4 miles to 5 miles 7.66 7.96 10.03 7.56 7.08 7.69 5.00 14.06 
5 miles to 10 miles 41.44 20.92 28.06 26.74 27.29 29.33 9.74 21.15 
10 miles to 25 miles 16.18 2.94 4.46 5.92 7.09 7.94 20.04 33.05 
More than 25 miles 7.24 1.26 3.20 3.56 4.82 4.39 39.29 52.42 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.57 16.67 
Average Trip 
Length 11.20 4.63 6.47 6.69 7.41 7.57   
Average Trip 
Duration 22.26 12.61 15.22 15.69 16.23 16.79   
In an urban area with MSA of 3 million or more 
1 mile or Less 6.24 29.61 20.23 25.03 24.26 21.10 0.76 6.53 
1 mile to 2 miles 7.11 17.55 14.80 14.45 13.66 13.13 1.97 9.05 
2 miles to 3 miles 6.90 10.80 13.35 9.97 9.50 9.61 3.00 11.10 
3 miles to 4 miles 5.38 8.72 8.45 7.67 6.76 7.12 4.00 13.61 
4 miles to 5 miles 6.06 6.67 8.70 7.39 7.76 7.26 5.00 14.79 
5 miles to 10 miles 37.33 21.28 25.55 25.19 24.71 27.05 9.64 22.46 
10 miles to 25 miles 17.59 3.60 5.16 6.34 7.48 8.55 20.39 36.22 
More than 25 miles 13.40 1.75 3.77 3.96 5.86 6.20 38.81 57.63 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 8.11 18.35 
Average Trip 
Length 13.42 4.89 6.58 6.58 7.67 8.11   
Average Trip 
Duration 27.50 13.37 15.97 16.06 17.71 18.58   
In an urban area but not in a MSA 
1 mile or Less 18.94 33.91 26.94 31.39 33.16 29.33 0.74 5.56 
1 mile to 2 miles 16.67 17.74 19.44 17.10 17.78 17.52 1.97 8.30 
2 miles to 3 miles 8.81 11.08 12.43 11.17 9.61 10.28 3.00 9.77 
3 miles to 4 miles 6.57 7.39 6.89 6.12 5.83 6.36 3.99 11.36 
4 miles to 5 miles 5.88 6.37 4.90 6.22 6.08 6.01 5.00 12.97 
5 miles to 10 miles 22.94 15.29 18.42 18.53 16.85 18.46 9.50 17.72 
10 miles to 25 miles 8.51 4.08 3.95 3.68 4.67 5.07 20.47 31.24 
More than 25 miles 11.70 4.15 7.04 5.78 6.02 6.97 40.80 52.38 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.06 14.01 
Average Trip 
Length 9.94 5.50 6.94 6.37 6.43 7.06   
Average Trip 
Duration 17.40 12.85 15.14 13.15 13.34 14.22   
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Table 5.4 Vehicle Trip Length Distribution by Urban Size and Purpose on Weekends 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB 
Total 
Average 
Trip 
Length 
Average 
Trip 
Duration 
In an urban area with MSA of less than 250,000 
1 mile or Less 16.18 28.14 19.21 20.29 27.54 23.48 0.78 5.84 
1 mile to 2 miles 12.18 22.66 15.62 16.74 11.30 15.86 1.97 8.17 
2 miles to 3 miles 11.62 13.51 13.51 14.36 12.19 13.19 2.99 9.75 
3 miles to 4 miles 4.10 2.77 7.63 9.32 8.57 6.99 3.99 22.93 
4 miles to 5 miles 13.12 9.92 8.63 9.34 7.48 9.17 5.00 13.13 
5 miles to 10 miles 29.17 20.49 26.98 20.89 23.57 23.24 9.32 19.25 
10 miles to 25 miles 9.82 1.76 2.89 4.48 3.87 3.98 19.56 29.15 
More than 25 miles 3.82 0.76 5.53 4.59 5.48 4.10 45.47 53.48 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 6.43 14.50 
Average Trip Length 7.53 4.10 7.18 6.89 7.01 6.43   
Average Trip 
Duration 15.68 10.88 18.59 14.87 14.25 14.48   
In an urban area with MSA of 250,000 – 499,999 
1 mile or Less 8.38 27.82 18.48 17.74 23.13 20.88 0.71 5.45 
1 mile to 2 miles 6.37 16.43 8.58 12.29 13.07 12.39 2.00 8.91 
2 miles to 3 miles 12.78 11.90 17.47 12.25 11.85 12.86 3.00 10.28 
3 miles to 4 miles 9.50 9.62 6.52 7.39 6.35 7.59 4.00 12.31 
4 miles to 5 miles 6.85 9.88 9.52 12.00 9.90 10.14 5.00 17.57 
5 miles to 10 miles 43.36 19.37 26.33 25.69 25.60 25.81 9.14 18.43 
10 miles to 25 miles 7.37 3.71 5.37 7.29 4.61 5.44 20.38 31.72 
More than 25 miles 5.39 1.29 7.75 5.35 5.49 4.88 42.48 55.59 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.13 15.46 
Average Trip Length 8.75 4.76 8.73 7.51 7.28 7.13   
Average Trip 
Duration 17.53 12.16 17.83 15.99 16.19 15.63   
In an urban area with MSA of 500,000 – 999,999 
1 mile or Less 16.27 23.06 12.89 18.97 23.82 20.19 0.77 5.70 
1 mile to 2 miles 7.62 18.79 10.83 12.10 12.97 13.36 2.00 9.15 
2 miles to 3 miles 7.65 12.49 13.83 11.06 9.67 11.15 3.00 10.52 
3 miles to 4 miles 11.96 8.60 11.55 8.36 9.14 9.35 4.00 13.25 
4 miles to 5 miles 3.15 9.29 8.18 13.37 6.23 8.96 5.00 14.89 
5 miles to 10 miles 34.68 22.09 27.07 24.86 27.15 25.90 9.47 19.08 
10 miles to 25 miles 13.18 3.64 8.18 4.11 5.34 5.58 20.44 31.48 
More than 25 miles 5.49 2.04 7.48 7.17 5.68 5.51 40.08 51.55 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.38 15.63 
Average Trip Length 9.14 5.51 9.25 7.65 7.23 7.38   
Average Trip 
Duration 18.28 13.34 20.35 15.70 15.57 16.01   
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Table 5.4 Continued 
 
Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB 
Total 
Average 
Trip 
Length 
Average 
Trip 
Duration 
In an urban area with MSA of 1,000,000 – 2,999,999 
1 mile or Less 7.64 25.79 17.74 18.90 25.71 21.39 0.75 5.50 
1 mile to 2 miles 8.46 17.54 10.53 14.94 12.64 13.67 1.98 8.40 
2 miles to 3 miles 6.71 13.86 12.00 10.30 8.87 10.61 3.00 10.86 
3 miles to 4 miles 7.45 8.59 9.72 6.77 7.58 7.89 4.00 12.72 
4 miles to 5 miles 12.42 8.08 8.01 8.46 7.12 8.21 5.00 14.50 
5 miles to 10 miles 35.41 21.51 29.12 29.26 27.02 27.38 9.40 20.08 
10 miles to 25 miles 13.09 3.42 9.43 7.39 6.74 7.07 20.32 30.84 
More than 25 miles 8.82 1.21 3.46 3.98 4.33 3.78 39.44 52.46 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 6.98 15.25 
Average Trip 
Length 10.66 4.69 7.73 7.29 7.03 6.98   
Average Trip 
Duration 19.82 12.15 16.70 15.25 16.10 15.40   
In an urban area with MSA of 3 million or more 
1 mile or Less 10.62 27.86 19.43 18.78 25.30 22.31 0.75 6.40 
1 mile to 2 miles 5.56 15.38 12.37 14.73 13.55 13.57 1.96 9.40 
2 miles to 3 miles 8.20 11.12 10.18 9.93 8.99 9.86 3.00 11.77 
3 miles to 4 miles 6.45 8.53 5.29 5.80 6.95 6.73 4.00 13.70 
4 miles to 5 miles 9.64 8.50 9.91 6.85 7.58 8.11 5.00 14.41 
5 miles to 10 miles 30.57 21.43 27.46 27.43 24.65 25.46 9.51 20.96 
10 miles to 25 miles 14.25 2.95 7.19 8.26 6.83 6.85 20.15 33.81 
More than 25 miles 14.71 4.23 8.17 8.22 6.14 7.12 40.61 54.50 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 8.10 17.40 
Average Trip 
Length 12.82 5.72 8.82 8.94 7.77 8.10   
Average Trip 
Duration 23.12 14.24 18.59 19.67 17.71 17.91   
In an urban area but not in a MSA 
1 mile or Less 17.51 30.65 21.57 29.80 29.82 27.92 0.74 5.77 
1 mile to 2 miles 18.26 18.86 16.03 17.37 13.44 16.45 1.98 8.31 
2 miles to 3 miles 17.20 11.49 17.35 11.89 10.97 12.68 3.00 11.09 
3 miles to 4 miles 2.29 5.80 5.59 4.58 6.27 5.29 4.00 12.15 
4 miles to 5 miles 3.00 6.11 4.26 7.59 5.17 5.75 5.00 18.10 
5 miles to 10 miles 22.93 15.88 21.77 17.78 18.40 18.49 9.45 18.33 
10 miles to 25 miles 6.02 3.91 8.73 5.73 6.25 5.90 20.52 30.45 
More than 25 miles 12.78 7.29 4.70 5.26 9.68 7.55 42.77 52.96 
Total % 100.00 100.00 100.00 100.00 100.00 100.00 7.59 15.13 
Average Trip 
Length 9.95 7.05 7.31 6.72 8.30 7.59   
Average Trip 
Duration 16.76 13.45 15.35 13.76 17.27 15.17   
 
Figure 5.1 Trip Length Distribution for Home Based Work (HBW) Trips 
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Figure 5.2 Trip Length Distribution for Home Based Shop (HBShop) Trips 
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5.3 Total Travel Per Household and Per Person 
Vehicle miles traveled (VMT) denotes the distance (in miles) traveled by the 
vehicle. The vehicle may have more than one occupant but since only one vehicle is been 
driven; only one vehicle is accounted in calculating the distance traveled. However, since 
each person traveled the same distance, the person miles traveled can be obtained by 
aggregating the miles of each occupant on the trip. Table 5.5 gives the total vehicles 
miles traveled per day by all the household members of a household. The overall miles 
traveled on weekends tend to be some 5-10 miles per household lesser than that on 
weekdays. The household may not be utilizing all the vehicles on weekends, as it would 
have done so on weekdays. This is clearly illustrated by the individual vehicle miles 
being driven by purpose. Weekend vehicle miles traveled for the home based work are 
about 30% of those on weekdays but all other purposes home based trips were more on 
weekends for most of the urban sizes.  
Table 5.5 Average Daily VMT Per Household by Urban Size and Purpose 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
weekdays 9.87 4.52 2.94 9.51 12.57 39.47 
weekends 3.27 4.16 5.34 8.86 9.27 30.90 
In an urban area with MSA of 250,000 – 499,999 
weekdays 11.47 4.08 3.35 9.38 13.38 41.65 
weekends 2.96 4.66 5.72 9.18 9.98 32.52 
In an urban area with MSA of 500,000 – 999,999 
weekdays 11.78 3.92 3.26 9.02 12.69 40.78 
weekends 3.00 6.27 6.43 10.40 9.95 36.10 
In an urban area with MSA of 1,000,000 – 2,999,999 
weekdays 13.61 3.96 3.28 9.34 13.87 44.10 
weekends 3.98 5.35 6.13 9.99 10.80 36.40 
In an urban area with MSA of 3 million or more 
weekdays 14.00 3.43 3.23 8.64 12.86 42.30 
weekends 3.69 5.85 6.09 10.28 9.87 35.81 
In an urban area but not in a MSA 
weekdays 11.32 4.44 3.72 9.29 12.17 40.96 
weekends 3.87 6.69 4.49 8.76 11.39 35.20 
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Table 5.6 gives the total miles traveled per person on a day. Every person belonging to 
urban household travels a distance of about 28 miles on an average every day. Almost in 
every urban size, traveling done by almost every person for every non-work trip is more 
on weekends as compared to that on weekdays.  
Table 5.6 Average Daily PMT Per Person by Urban Size and Purpose 
 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
weekdays 4.80 3.07 2.67 6.83 8.74 26.18 
weekends 1.59 3.09 5.53 7.92 8.82 26.92 
In an urban area with MSA of 250,000 – 499,999 
weekdays 5.44 2.64 2.62 7.00 8.37 26.13 
weekends 1.57 3.50 5.21 8.41 9.66 28.61 
In an urban area with MSA of 500,000 – 999,999 
weekdays 5.68 2.69 2.55 7.09 7.95 26.09 
weekends 1.62 5.06 5.45 7.84 7.67 27.70 
In an urban area with MSA of 1,000,000 – 2,999,999 
weekdays 6.74 2.48 2.66 7.22 8.61 27.88 
weekends 1.99 3.69 5.26 8.03 8.91 27.98 
In an urban area with MSA of 3 million or more 
weekdays 7.27 2.26 2.61 6.73 7.91 26.99 
weekends 1.77 4.55 5.62 8.16 7.67 27.89 
In an urban area but not in a MSA 
weekdays 5.82 2.82 3.02 7.29 8.16 27.24 
weekends 1.69 6.27 4.18 7.06 10.34 29.65 
 
Table 5.7 gives the corresponding time spent on traveling for different purposes by 
individual on weekday and weekend. The person spent about the one-fourth to one-third 
time on weekends for the home based work trips as compared to that spent on weekends. 
As pointed out earlier, some persons may be commuting to shorter distances for some 
another work quite different from that they have to do on weekdays. Thus, weekdays 
work differs from that on weekends. An average person spends about one third of the 
time and distance in traveling between non-home locations. 
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Table 5.7 Average Daily PTT Per Person by Urban Size and Purpose 
 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
weekdays 9.87 7.66 8.07 18.75 22.91 67.40 
weekends 3.83 7.81 16.26 18.77 19.72 66.16 
In an urban area with MSA of 250,000 – 499,999 
weekdays 10.57 7.15 7.89 19.63 20.24 65.52 
weekends 3.20 10.23 13.22 18.91 24.26 69.87 
In an urban area with MSA of 500,000 – 999,999 
weekdays 12.02 7.48 8.14 19.41 19.87 67.01 
weekends 3.39 12.75 13.98 18.77 19.03 68.06 
In an urban area with MSA of 1,000,000 – 2,999,999 
weekdays 14.66 7.17 8.99 19.85 20.83 71.45 
weekends 3.85 9.64 13.70 18.19 21.02 66.24 
In an urban area with MSA of 3 million or more 
weekdays 17.31 6.97 9.41 21.44 21.36 76.45 
weekends 3.98 12.00 15.40 20.36 20.16 72.18 
In an urban area but not in a MSA 
weekdays 10.55 6.95 8.08 18.61 18.40 62.76 
weekends 3.12 10.99 10.46 15.81 21.87 62.25 
 
5.4 Gender Differences 
 Table 5.8 and 5.9 gives the comparison of the total person miles and vehicle miles 
traveled by person based on urban size and gender. Although, females travel lesser on a 
weekday than males but on weekends their total travel (in terms of person miles) 
becomes almost equal to males.  Although total vehicle miles in case of  driver being 
male decreases slightly, the females driver miles tend to show a large drop as compared 
to the males, possibly due to being a passenger mostly on weekends. Combining the 
results from the previous chapter of this report, females may be making more trips on 
weekdays than males but their total travel is lesser than males possibly due to much 
shorter trips than males.  
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Table 5.8 Average Daily PMT Per Person by Urban Size and Gender 
 Weekdays Weekends 
 Male Female All Male Female All 
In an urban area with MSA of less 
than 250,000 27.82 24.67 26.18 27.63 26.23 26.92 
In an urban area with MSA of 
250,000 – 499,999 28.13 24.27 26.13 31.37 25.98 28.61 
In an urban area with MSA of 
500,000 – 999,999 27.75 24.55 26.09 29.69 25.99 27.70 
In an urban area with MSA of 
1,000,000 – 2,999,999 30.47 25.38 27.88 28.46 27.52 27.98 
In an urban area with MSA of 3 
million or more 29.83 24.27 26.99 29.60 26.28 27.89 
In an urban area but not in a MSA 30.36 24.28 27.24 30.29 29.02 29.65 
 
Table 5.9 Average Daily VMT Per Person by Urban Size and Gender 
 Weekdays Weekends 
 Male Female All Male Female All 
In an urban area with MSA of less 
than 250,000 20.84 14.84 17.72 16.23 11.31 13.75 
In an urban area with MSA of 
250,000 – 499,999 21.36 15.16 18.13 18.06 9.80 13.83 
In an urban area with MSA of 
500,000 – 999,999 20.42 15.72 17.98 21.20 10.69 15.54 
In an urban area with MSA of 
1,000,000 – 2,999,999 23.49 15.55 19.43 18.79 11.84 15.28 
In an urban area with MSA of 3 
million or more 21.27 14.21 17.67 18.54 10.15 14.21 
In an urban area but not in a MSA 22.75 14.54 18.54 17.61 11.27 14.43 
 
5.5 Modal Differences 
 Tables 5.10 through 5.13 give the weekday and weekend comparisons of trip 
distance and duration by mode and trip purpose. Urban areas having a population of 3 
million or more has been split into two categories – one without heavy transit and one 
with heavy transit. Single Occupant Vehicle (SOV) refers to vehicle used in trips with 
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only one person in the trip and Higher Occupant Vehicle (HOV) refers to vehicle used in 
trips with more than one persons. These modes along with heavy transit showing two  
 
Table 5.10 Average Trip Length by Purpose, Mode and Urban Size on Weekdays 
 Purpose 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
SOV 8.03 4.34 4.57 5.93 5.83 6.17 
HOV 7.56 7.00 6.55 5.44 6.66 6.29 
All 7.65 5.50 5.07 5.00 5.98 5.75 
In an urban area with MSA of 250,000 – 499,999 
SOV 9.93 4.68 6.26 6.31 6.93 7.31 
HOV 7.97 5.61 7.34 5.99 6.61 6.37 
All 9.49 4.85 5.64 5.44 6.40 6.24 
In an urban area with MSA of 500,000 – 999,999 
SOV 10.81 4.23 6.02 6.62 6.30 7.30 
HOV 7.53 7.14 6.31 5.95 6.44 6.37 
All 10.03 5.46 5.26 5.65 6.07 6.32 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 11.10 4.27 6.10 6.63 7.51 7.78 
HOV 10.95 5.65 6.91 6.89 7.04 6.96 
All 10.76 4.65 5.23 6.01 6.85 6.72 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 13.72 4.52 6.40 6.98 8.02 8.77 
HOV 13.59 6.40 7.42 6.53 7.52 7.23 
All 13.49 5.07 5.65 5.80 7.25 7.18 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 12.58 4.24 5.36 6.73 7.36 8.19 
HOV 13.55 5.43 7.42 5.76 7.40 6.82 
Bus and Light Rail 7.32 5.53 7.48 5.63 7.70 6.51 
Metro, Subway and Heavy Rail 10.45 7.07 6.44 7.64 7.81 8.92 
All 11.89 4.06 5.01 5.13 6.26 6.34 
In an urban area but not in a MSA 
SOV 9.60 4.58 5.90 6.07 6.02 6.81 
HOV 12.60 6.90 8.20 6.36 7.15 7.20 
All 9.76 5.49 6.16 5.56 6.35 6.47 
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Table 5.11 Average Trip Length by Purpose, Mode and Urban Size on Weekends 
 
 Purpose 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
SOV 6.83 3.37 4.39 6.41 5.11 5.16 
HOV 9.25 5.64 9.75 8.18 8.80 8.34 
All 7.19 4.45 7.36 7.24 7.52 6.85 
In an urban area with MSA of 250,000 – 499,999 
SOV 8.45 3.96 6.03 6.73 5.89 6.02 
HOV 10.27 5.21 9.52 9.66 8.59 8.40 
All 8.48 4.50 8.11 7.99 7.51 7.18 
In an urban area with MSA of 500,000 – 999,999 
SOV 9.11 4.30 10.05 7.59 6.95 7.16 
HOV 9.01 7.02 8.23 7.06 7.03 7.29 
All 8.99 5.98 7.59 6.69 6.88 6.86 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 10.92 3.88 6.06 6.38 5.85 6.17 
HOV 8.40 6.24 8.94 8.43 8.19 8.08 
All 10.04 5.05 7.15 7.16 7.21 6.93 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 11.29 4.11 7.18 7.48 5.69 6.60 
HOV 12.54 7.83 9.71 9.70 8.41 8.94 
All 10.73 6.18 7.83 7.99 7.35 7.52 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 13.90 4.03 6.74 8.03 7.17 7.36 
HOV 16.75 8.77 10.01 10.63 7.97 9.35 
Bus and Light Rail 5.63 5.50 4.96 6.57 5.45 5.76 
Metro, Subway and Heavy Rail 7.52 4.84 6.91 8.22 8.38 7.64 
All 12.10 6.10 7.70 8.76 7.12 7.68 
In an urban area but not in a MSA 
SOV 9.43 4.46 6.69 6.17 6.84 6.39 
HOV 9.55 13.00 8.10 7.67 9.49 9.31 
All 9.09 9.33 6.65 6.50 8.51 7.80 
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Table 5.12 Average Trip Duration by Purpose, Mode and Urban Size on Weekdays 
 
 Purpose 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
SOV 15.70 11.85 11.88 13.33 14.26 13.98 
HOV 17.16 15.48 14.36 13.51 14.95 14.50 
All 15.77 13.70 15.40 13.81 15.63 14.84 
In an urban area with MSA of 250,000 – 499,999 
SOV 18.73 12.14 14.54 14.60 14.27 15.33 
HOV 17.29 13.66 16.94 14.36 14.74 14.80 
All 18.49 13.18 17.12 15.40 15.63 15.80 
In an urban area with MSA of 500,000 – 999,999 
SOV 20.75 12.34 13.97 15.26 14.67 16.08 
HOV 18.37 17.09 16.59 14.98 15.06 15.62 
All 21.15 15.09 17.07 15.64 15.20 16.37 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 22.06 12.17 14.06 15.65 16.39 17.07 
HOV 27.12 14.06 17.07 15.80 16.42 16.47 
All 23.42 13.44 17.88 16.65 16.64 17.41 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 26.20 12.64 14.83 15.55 17.00 18.46 
HOV 26.88 14.60 17.26 16.03 17.51 16.92 
All 27.80 14.45 18.75 16.72 17.58 18.49 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 27.97 12.93 14.57 17.02 17.96 19.77 
HOV 31.08 14.82 18.12 16.35 18.47 17.81 
Bus and Light Rail 50.55 46.67 62.66 49.32 54.15 50.99 
Metro, Subway and Heavy Rail 53.98 33.93 53.19 48.61 42.04 49.58 
All 31.70 14.35 19.71 18.46 19.00 20.35 
In an urban area but not in a MSA 
SOV 17.07 11.64 13.63 12.47 12.44 13.71 
HOV 21.00 14.99 16.43 14.30 15.43 15.34 
All 17.72 13.59 16.60 14.40 14.34 15.02 
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Table 5.13 Average Trip Duration by Purpose, Mode and Urban Size on Weekends 
 
 Purpose 
 HBW HBShop HBSoc HBOther NHB All 
In an urban area with MSA of less than 250,000 
SOV 14.44 9.67 11.50 13.75 11.80 12.12 
HOV 24.45 12.96 23.58 18.07 16.86 18.13 
All 16.58 11.31 21.55 17.45 16.73 16.90 
In an urban area with MSA of 250,000 – 499,999 
SOV 17.23 11.04 14.55 15.84 15.69 14.69 
HOV 18.07 14.64 20.32 18.55 17.71 17.82 
All 17.29 13.24 20.72 17.80 18.87 17.71 
In an urban area with MSA of 500,000 – 999,999 
SOV 18.39 10.86 20.37 15.55 13.98 15.08 
HOV 18.01 17.27 18.38 15.30 16.99 16.85 
All 18.29 15.17 19.22 15.98 16.89 16.75 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 20.18 10.58 14.23 14.67 13.96 14.14 
HOV 16.90 14.95 18.41 16.93 17.33 17.02 
All 19.54 13.16 18.59 16.43 16.95 16.54 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 19.88 11.33 14.98 16.58 14.37 14.89 
HOV 23.79 18.47 19.45 18.85 18.39 18.80 
All 22.68 15.92 19.65 17.92 18.23 18.15 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 25.73 12.52 16.43 18.92 16.94 17.34 
HOV 32.11 18.55 22.19 24.01 19.03 21.09 
Bus and Light Rail 50.98 46.61 53.82 63.17 46.00 52.66 
Metro, Subway and Heavy Rail 66.32 45.81 53.23 91.93 54.42 65.09 
All 28.62 16.77 22.73 24.10 19.77 21.28 
In an urban area but not in a MSA 
SOV 16.06 9.70 14.31 13.30 13.25 12.87 
HOV 19.94 21.15 15.68 14.94 18.93 17.60 
All 16.86 16.54 16.77 14.69 18.20 16.60 
 
additional modes – Bus and light rail; and metro, subway and heavy rail are compared in 
urban area with population of 3 million or more. On weekdays, with single occupant on 
the vehicle, the vehicle is driven for longer distance as compared to when the vehicle is 
driven with more than one occupant, possibly because of occupants being having 
different work destinations in the former case. On weekdays the trips lengths of home-
based work trips on HOV is lesser than that on SOV in almost all urban areas whereas 
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when it comes to shopping and social recreation activities, more persons are driven on 
HOV so that the demand for the travel for each of them would be satisfied such as going 
to bigger marts. On weekends, lengthier trip lengths, over 9 miles per trip, in an urban 
area with 3 million or more population and reinforced with heavy transit, on HOV are 
observed possibly due to more availability of more number of household persons on a 
non-working day. The similar trend is observed for trip duration too except for one urban 
area. On weekends, the urban area of size 3 million or more and having heavy transit 
shows an increase in trip time although the trip distance reduces as compared to that on 
weekdays with all the effect coming from the transit trip. This is understandable due to 
lesser transit frequency on weekends. On weekdays even between the transit modes, the 
group that consist of metro, subway and heavy rails takes almost 50 minutes the same as 
that of the other group consisting of bus and light rail. However, on weekends, bus and 
light rail seems to take slightly more time 52 minutes as compared to the metro group that 
totals about 65 minutes for a trip. 
 
5.6 Effect of Income 
 Table 5.14 and 5.15 shows the cross-classification of trip duration with purpose 
and household income categories on weekdays and weekends. Household income has a 
mixed effect on the travel patterns on weekdays and weekends. On a weekday, an 
average trip made by high income household takes more time than the trip on weekend. A 
trip taken by low-income household generally takes more time on weekends than it did 
on weekdays probably because of lower vehicle ownership making them to make less 
frequent but a lengthier trip.  
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Table 5.14 Average Travel Duration by Household Income, Urban Size and Trip 
Purpose on Weekdays 
 
Income HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000 
Low 15.24 15.13 15.48 15.36 16.11 15.56 
Medium 15.03 12.36 15.17 13.29 15.75 14.47 
High 16.51 14.58 15.78 12.95 15.26 14.85 
Weighted Average 15.77 13.70 15.40 13.81 15.63 14.84 
In an urban area with MSA of 250,000 – 499,999 
Low 17.91 14.46 22.29 15.80 15.34 16.19 
Medium 17.99 12.94 14.97 13.80 14.63 14.65 
High 19.54 11.86 16.94 16.89 16.62 16.71 
Weighted Average 18.49 13.18 17.12 15.40 15.63 15.80 
In an urban area with MSA of 500,000 – 999,999 
Low 19.32 14.51 17.99 16.49 15.92 16.48 
Medium 21.14 16.39 18.84 15.78 16.23 17.21 
High 22.30 14.20 14.90 14.89 14.05 15.56 
Weighted Average 21.15 15.09 17.07 15.64 15.20 16.37 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 26.57 15.85 20.33 20.08 19.48 20.12 
Medium 23.27 12.82 17.05 16.12 16.69 17.11 
High 22.85 12.97 17.90 15.51 15.87 16.79 
Weighted Average 23.42 13.44 17.88 16.65 16.64 17.41 
In an urban area with MSA of 3 million or more 
Low 30.95 14.85 26.47 20.74 20.96 21.78 
Medium 27.79 14.73 19.22 17.82 18.40 19.24 
High 30.38 13.08 17.77 15.99 17.73 18.63 
Weighted Average 29.86 14.40 19.23 17.59 18.28 19.42 
In an urban area but not in a MSA 
Low 17.89 15.99 16.53 17.09 14.95 16.32 
Medium 17.57 12.30 16.48 13.43 13.80 14.40 
High 17.87 12.90 16.55 12.85 14.69 14.73 
Weighted Average 17.72 13.59 16.60 14.40 14.34 15.02 
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Table 5.15 Average Travel Duration by Household Income, Urban Size and Trip 
Purpose on Weekends 
 
Income HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000 
Low 18.48 10.99 15.41 24.11 16.25 17.77 
Medium 15.75 10.57 19.78 15.29 18.36 16.14 
High 15.78 12.53 24.94 16.20 14.01 16.89 
Weighted Average 16.58 11.31 21.55 17.45 16.73 16.90 
In an urban area with MSA of 250,000 – 499,999 
Low 18.95 16.18 24.43 24.67 18.97 20.89 
Medium 13.86 12.99 19.42 16.75 18.21 16.74 
High 19.23 11.13 19.45 13.70 17.55 15.71 
Weighted Average 17.29 13.24 20.72 17.80 18.87 17.71 
In an urban area with MSA of 500,000 – 999,999 
Low 16.60 17.30 20.67 14.69 17.94 17.37 
Medium 18.93 14.61 20.21 16.36 16.97 16.96 
High 18.14 13.65 17.16 16.08 16.15 15.93 
Weighted Average 18.29 15.17 19.22 15.98 16.89 16.75 
In an urban area with MSA of 1,000,000 – 2,999,999 
Low 22.68 15.27 20.59 19.97 17.26 18.43 
Medium 17.84 12.71 17.90 16.80 17.36 16.58 
High 20.18 12.83 18.75 15.03 16.87 16.16 
Weighted Average 19.54 13.16 18.59 16.43 16.95 16.54 
In an urban area with MSA of 3 million or more 
Low 25.40 20.42 24.05 26.34 18.53 22.52 
Medium 29.05 15.15 24.64 21.64 19.21 20.42 
High 23.57 14.86 18.97 18.60 18.90 18.26 
Weighted Average 25.80 16.35 21.22 21.10 19.02 19.76 
In an urban area but not in a MSA 
Low 18.01 22.00 20.07 15.79 16.27 17.85 
Medium 17.57 14.74 15.98 14.52 17.99 16.14 
High 14.74 14.74 15.47 12.40 18.70 15.61 
Weighted Average 16.86 16.54 16.77 14.69 18.20 16.60 
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CHAPTER 6 
MODAL COMPARISON 
 
6.1 Introduction 
 This chapter focuses on travel distinctions on weekdays and weekends by the 
mode that was used. The discussion here is subjected to seven major classifications of 
mode – auto, transit, non-motorized travel, motorcycle, school bus, taxicab and all others. 
The auto mode is further classified into two more categories – the SOV (single occupant 
vehicle) and the HOV (higher occupant vehicle). The term SOV refers to the trip being 
made with only one person on the personal vehicle as compared to the HOV where more 
than one person is supposed to be present on the vehicle. The personal vehicle includes 
all modes: car, van, sport-utility vehicle (SUV), pickup truck, other truck or recreational 
vehicle (RV). Further, the trips that specified only one person on the trip and the person 
was not a driver are considered in HOV category assuming some non-household member 
acted as driver on the trip. Transit is categorized into three types. First group that includes 
bus and light rail consists of local public transit bus, commuter bus, charter/tour bus, city 
to city bus, streetcar/trolley and passenger line/ferry. Second group includes metro, 
subway and elevated (heavy) rail while the third group includes commuter rail consisting 
of commuter and Amtrak/intercity trains. Non-motorized travel is divided into walking 
and bicycling. All other modes that included motorcycle, commercial or charter airplane,  
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private or corporate airplane, school bus, ship or cruise, sailboat, motorboat or yacht, 
taxicab, limousine, hotel or airport shuttle and other modes. The discussion is not limited 
to modes only but stretches to different urban area size groups too. There are seven urban 
area sizes that have been defined here. Apart from the generally five categories, the urban 
area size of 3 million or more is divided into two categories, one without heavy rail and 
one with it. 
 
6.2 Distribution of Person Trips 
 Table 6.1 and 6.2 gives the percent distribution of person trips made on weekdays 
and weekends. On weekdays, almost 85-90% trips are made on auto in almost all urban 
areas except the one with the heavy transit where the decrease of about 10% is shared by 
the transit and the non-motorized modes. The auto share increases on weekends by 
almost 2-3% with a whopping 7.5% increase in urban areas with heavy transit.  HOV 
takes almost the same share as the SOV but on weekends, more than twice the trips made 
on SOV are made on HOV. The share of walking trips is maximum (11.53%) in urban 
areas with population of 3 million or more and heavy transit. The share of walking trips 
decreases from weekdays to weekends although the share of other non-motorized mode 
remains almost the same. Almost 50% of the trips made on HOV are for social 
recreational purposes as compared to 65% of the trips on weekends. Shopping is 
preferred on SOV more as compared to the social recreational trips which are preferred 
on HOV.  
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Table 6.1 Percent Person Trips by Mode and Urban size and Purpose on Weekdays 
 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000 
Auto  94.83 94.87 81.70 84.37 91.01 88.95 
 SOV 85.57 43.67 27.76 31.69 43.46 43.98 
 HOV 9.26 51.20 53.94 52.68 47.55 44.97 
Transit  0.98 0.08 0.15 0.76 0.32 0.49 
 Bus and Light Rail 0.98 0.08 0.15 0.76 0.32 0.49 
 
Metro, Subway and Heavy 
Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 3.63 5.02 17.46 10.87 6.04 8.35 
 Walk 3.33 4.95 13.79 10.37 5.71 7.62 
 Bicycle 0.30 0.06 3.67 0.49 0.34 0.73 
Motorcycle  0.54 0.03 0.06 N/A 0.26 0.17 
School Bus N/A N/A N/A 3.78 1.75 1.69 
Taxicab  0.03 N/A N/A 0.10 0.19 0.09 
All Other  N/A N/A 0.62 0.12 0.43 0.25 
In an urban area with MSA of 250,000 – 499,999 
Auto  97.19 91.26 75.21 83.15 90.22 87.46 
 SOV 85.20 40.53 25.60 28.23 42.83 41.91 
 HOV 11.99 50.73 49.61 54.91 47.39 45.55 
Transit  0.92 1.74 1.19 0.68 1.60 1.20 
 Bus and Light Rail 0.92 1.74 1.10 0.67 1.39 1.12 
 
Metro, Subway and Heavy 
Rail N/A N/A 0.08 0.01 0.21 0.08 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 1.77 6.25 20.95 10.36 6.46 8.61 
 Walk 1.66 6.25 18.22 9.36 6.17 7.89 
 Bicycle 0.11 N/A 2.74 1.00 0.29 0.72 
Motorcycle  0.06 0.38 0.08 0.22 0.09 0.16 
School Bus 0.02 N/A N/A 5.30 1.08 1.97 
Taxicab  N/A N/A N/A N/A 0.09 0.03 
All Other  0.04 0.37 2.56 0.30 0.46 0.57 
In an urban area with MSA of 500,000 – 999,999 
Auto  94.41 93.07 79.46 85.21 92.62 89.10 
 SOV 81.97 43.49 25.54 28.73 43.57 42.20 
 HOV 12.44 49.58 53.91 56.48 49.05 46.90 
Transit  1.93 0.79 0.70 0.99 0.57 0.93 
 Bus and Light Rail 1.93 0.79 0.70 0.99 0.56 0.93 
 
Metro, Subway and Heavy 
Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A N/A N/A 0.01 0.00 
Non-Motorized Travel 3.11 6.11 19.40 8.14 5.48 7.69 
 Walk 2.25 5.98 15.22 7.59 5.26 6.82 
 Bicycle 0.86 0.13 4.19 0.55 0.22 0.87 
Motorcycle  0.34 0.04 N/A 0.02 0.06 0.08 
School Bus 0.19 N/A N/A 4.99 1.01 1.87 
Taxicab  0.02 N/A N/A 0.24 0.04 0.09 
All Other  N/A N/A 0.44 0.39 0.22 0.24 
‘N/A’ implies insufficient data 
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Table 6.1 Continued 
 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of 1,000,000 – 2,999,999 
Auto  93.85 92.39 73.11 81.67 90.35 86.50 
 SOV 80.96 48.69 24.89 29.87 44.35 43.87 
 HOV 12.89 43.69 48.22 51.80 46.00 42.63 
Transit  2.87 1.44 0.82 1.27 1.02 1.40 
 Bus and Light Rail 2.74 1.32 0.81 1.25 0.90 1.33 
 
Metro, Subway and Heavy 
Rail 0.02 0.12 0.01 0.01 0.10 0.05 
 Commuter Rail 0.11 N/A N/A N/A 0.02 0.02 
Non-Motorized Travel 2.91 5.80 24.56 11.22 7.07 9.63 
 Walk 2.42 5.47 20.73 10.44 6.78 8.73 
 Bicycle 0.49 0.33 3.83 0.78 0.29 0.91 
Motorcycle  0.22 0.21 0.18 0.12 0.10 0.15 
School Bus 0.05 N/A N/A 5.50 1.19 1.97 
Taxicab  0.05 0.02 0.05 0.04 0.16 0.08 
All Other  0.05 0.14 1.28 0.19 0.11 0.27 
In an urban area with MSA of 3 million or more w/o heavy transit 
Auto  91.17 88.80 75.53 80.46 88.96 84.95 
 SOV 77.81 40.93 24.44 26.32 41.67 39.70 
 HOV 13.37 47.88 51.09 54.14 47.29 45.25 
Transit  5.19 1.30 0.47 1.42 1.24 1.76 
 Bus and Light Rail 3.51 1.30 0.32 1.29 0.78 1.33 
 
Metro, Subway and Heavy 
Rail 0.31 N/A 0.11 0.12 0.28 0.18 
 Commuter Rail 1.37 N/A 0.03 0.01 0.19 0.25 
Non-Motorized Travel 2.95 9.40 22.48 12.38 7.90 10.60 
 Walk 2.07 8.94 19.59 11.38 7.62 9.66 
 Bicycle 0.88 0.46 2.89 1.01 0.28 0.93 
Motorcycle  0.52 0.02 0.02 0.15 0.07 0.14 
School Bus 0.02 0.01 0.01 5.19 1.16 1.96 
Taxicab  0.03 0.34 0.05 0.08 0.33 0.18 
All Other  0.12 0.13 1.45 0.32 0.33 0.41 
In an urban area with MSA of 3 million or more w/ heavy transit 
Auto  79.24 76.84 65.54 71.96 75.65 73.94 
 SOV 66.34 38.48 20.21 23.12 37.01 35.31 
 HOV 12.90 38.35 45.33 48.84 38.65 38.63 
Transit  14.93 3.94 2.90 6.33 4.79 6.49 
 Bus and Light Rail 6.32 2.82 1.45 4.73 2.24 3.61 
 
Metro, Subway and Heavy 
Rail 6.72 1.13 1.37 1.43 1.90 2.34 
 Commuter Rail 1.88 N/A 0.07 0.18 0.65 0.54 
Non-Motorized Travel 5.15 18.49 29.72 15.63 17.67 16.71 
 Walk 4.75 17.91 26.55 15.07 16.95 15.80 
 Bicycle 0.40 0.58 3.17 0.56 0.72 0.91 
Motorcycle  0.14 N/A 0.15 0.06 0.04 0.07 
School Bus 0.04 0.07 0.18 5.32 1.05 1.99 
Taxicab  0.33 0.13 0.43 0.39 0.56 0.40 
All Other  0.18 0.52 1.08 0.31 0.24 0.39 
‘N/A’ implies insufficient data 
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Table 6.1 Continued 
 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area but not in a MSA 
Auto  97.29 93.53 79.63 81.02 92.02 88.08 
 SOV 84.33 47.41 27.82 30.03 42.57 43.45 
 HOV 12.96 46.13 51.81 51.00 49.45 44.63 
Transit  0.30 0.26 0.20 0.41 0.13 0.26 
 Bus and Light Rail 0.30 0.26 0.14 0.39 0.12 0.25 
 
Metro, Subway and Heavy 
Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A 0.06 0.02 0.00 0.01 
Non-Motorized Travel 2.00 5.28 18.90 10.88 6.04 8.38 
 Walk 1.91 5.14 15.86 10.06 5.62 7.61 
 Bicycle 0.09 0.14 3.03 0.82 0.42 0.77 
Motorcycle  0.29 0.51 0.30 0.07 0.08 0.19 
School Bus N/A N/A 0.01 7.34 1.19 2.66 
Taxicab  N/A 0.36 0.21 0.15 0.25 0.19 
All Other  0.11 0.05 0.75 0.13 0.30 0.24 
‘N/A’ implies insufficient data
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Table 6.2 Percent Person Trips by Mode and Urban Size and Purpose on Weekends 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of less than 250,000 
Auto  97.23 94.95 82.89 92.04 93.39 91.50 
 SOV 74.96 41.58 17.79 26.91 21.72 28.97 
 HOV 22.27 53.37 65.10 65.13 71.67 62.53 
Transit  0.00 0.00 0.00 0.00 0.00 0.00 
 Bus and Light Rail N/A N/A N/A N/A N/A N/A 
 
Metro, Subway and 
Heavy Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 2.77 4.85 15.61 7.32 6.07 7.84 
 Walk 1.89 4.73 12.18 6.40 5.55 6.70 
 Bicycle 0.88 0.12 3.43 0.92 0.51 1.14 
Motorcycle  N/A N/A 0.13 0.09 0.18 0.10 
School Bus N/A N/A N/A 0.08 0.08 0.05 
Taxicab  N/A N/A N/A 0.18 N/A 0.05 
All Other  N/A 0.20 1.38 0.29 0.29 0.47 
In an urban area with MSA of 250,000 – 499,999 
Auto  96.34 92.76 84.65 89.08 92.04 90.40 
 SOV 78.58 31.97 18.04 25.29 18.76 25.81 
 HOV 17.77 60.79 66.61 63.79 73.28 64.58 
Transit  0.00 0.47 0.26 0.41 0.36 0.36 
 Bus and Light Rail N/A 0.47 0.26 0.41 0.36 0.36 
 
Metro, Subway and 
Heavy Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 3.66 6.78 12.66 9.83 7.11 8.51 
 Walk 3.66 5.47 11.84 8.62 6.14 7.48 
 Bicycle N/A 1.31 0.82 1.22 0.97 1.03 
Motorcycle  N/A N/A 2.27 0.11 0.07 0.42 
School Bus N/A N/A N/A N/A N/A N/A 
Taxicab  N/A N/A N/A 0.09 0.29 0.12 
All Other  N/A N/A 0.16 0.47 0.13 0.19 
In an urban area with MSA of 500,000 – 999,999 
Auto  98.93 96.06 85.78 91.00 96.61 93.03 
 SOV 72.73 30.64 19.02 28.29 21.45 27.26 
 HOV 26.20 65.42 66.76 62.72 75.16 65.77 
Transit  0.00 0.89 0.88 0.12 0.18 0.43 
 Bus and Light Rail N/A 0.89 0.88 0.12 0.18 0.43 
 
Metro, Subway and 
Heavy Rail N/A N/A N/A N/A N/A N/A 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 1.07 2.77 12.28 8.27 3.06 6.08 
 Walk 1.07 1.87 11.21 7.52 2.32 5.28 
 Bicycle N/A 0.90 1.07 0.74 0.74 0.80 
Motorcycle  N/A 0.10 0.11 0.16 0.12 0.12 
School Bus N/A N/A N/A 0.11 N/A 0.03 
Taxicab  N/A 0.18 0.13 N/A N/A 0.06 
All Other  N/A N/A 0.83 0.33 0.04 0.26 
‘N/A’ implies insufficient data 
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Table 6.2 Continued 
 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area with MSA of 1,000,000 – 2,999,999 
Auto  95.81 94.97 81.93 89.82 92.93 90.55 
 SOV 74.64 39.09 19.08 27.88 23.39 29.19 
 HOV 21.17 55.88 62.85 61.95 69.54 61.36 
Transit  1.35 0.40 1.56 0.98 1.03 1.02 
 Bus and Light Rail 1.35 0.40 1.56 0.94 1.03 1.01 
 
Metro, Subway and 
Heavy Rail N/A N/A N/A 0.04 N/A 0.01 
 Commuter Rail N/A N/A N/A N/A N/A N/A 
Non-Motorized Travel 2.84 4.50 15.41 9.01 5.51 7.99 
 Walk 2.84 4.21 12.35 8.51 5.02 7.09 
 Bicycle N/A 0.28 3.06 0.50 0.48 0.90 
Motorcycle  N/A 0.02 0.11 0.07 0.05 0.06 
School Bus N/A N/A N/A N/A 0.02 0.01 
Taxicab  N/A N/A 0.03 N/A 0.20 0.07 
All Other  N/A 0.11 0.96 0.11 0.26 0.31 
In an urban area with MSA of 3 million or more w/o heavy transit 
Auto  86.52 93.64 81.81 87.20 90.71 88.41 
 SOV 72.67 32.89 14.71 25.01 19.96 25.07 
 HOV 13.85 60.75 67.10 62.19 70.76 63.34 
Transit  5.10 0.52 0.51 0.94 0.84 0.92 
 Bus and Light Rail 5.10 0.52 0.45 0.85 0.70 0.84 
 
Metro, Subway and 
Heavy Rail N/A N/A 0.05 0.04 0.10 0.05 
 Commuter Rail N/A N/A N/A 0.05 0.04 0.03 
Non-Motorized Travel 5.68 5.37 17.06 10.53 7.35 9.67 
 Walk 5.53 5.31 14.25 9.83 7.10 8.83 
 Bicycle 0.14 0.06 2.81 0.70 0.25 0.84 
Motorcycle  1.58 0.17 0.20 0.34 0.25 0.30 
School Bus N/A N/A 0.02 N/A 0.05 0.02 
Taxicab  N/A N/A N/A 0.07 0.08 0.04 
All Other  1.13 0.30 0.41 0.92 0.72 0.64 
In an urban area with MSA of 3 million or more w/ heavy transit 
Auto  75.56 82.75 76.58 83.11 83.44 81.50 
 SOV 65.75 30.42 14.45 22.94 19.82 23.80 
 HOV 9.81 52.33 62.13 60.17 63.62 57.70 
Transit  15.29 4.38 4.11 4.62 3.12 4.52 
 Bus and Light Rail 7.25 3.97 1.56 2.93 1.68 2.70 
 
Metro, Subway and 
Heavy Rail 5.16 0.38 2.55 1.62 1.44 1.66 
 Commuter Rail 2.88 0.03 N/A 0.07 N/A 0.15 
Non-Motorized Travel 8.02 12.14 18.30 11.04 10.96 12.53 
 Walk 5.47 11.87 16.16 9.95 10.51 11.53 
 Bicycle 2.55 0.27 2.14 1.08 0.45 1.01 
Motorcycle  N/A N/A 0.03 0.12 0.01 0.04 
School Bus N/A N/A N/A N/A 0.15 0.04 
Taxicab  1.13 0.36 0.54 1.00 1.55 0.94 
All Other  N/A 0.37 0.45 0.12 0.78 0.42 
‘N/A’ implies insufficient data 
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Table 6.2 Continued 
 
   HBW HBShop HBSoc HBOther NHB Total 
In an urban area but not in a MSA 
Auto  95.12 95.98 80.65 88.54 91.15 89.72 
 SOV 77.72 37.91 16.38 24.31 17.15 25.72 
 HOV 17.40 58.08 64.27 64.23 74.00 64.00 
Transit  0.00 0.03 0.00 0.19 0.81 0.32 
 Bus and Light Rail N/A 0.03 N/A N/A 0.29 0.10 
 
Metro, Subway and 
Heavy Rail N/A N/A N/A N/A 0.12 0.04 
 Commuter Rail N/A N/A N/A 0.19 0.40 0.18 
Non-Motorized Travel 4.53 3.38 18.06 11.05 6.94 9.21 
 Walk 4.53 2.71 16.50 10.05 6.58 8.43 
 Bicycle N/A 0.67 1.56 1.00 0.36 0.78 
Motorcycle  0.35 0.10 0.68 N/A 0.11 0.18 
School Bus N/A N/A N/A N/A N/A N/A 
Taxicab  N/A 0.51 0.28 0.14 0.85 0.45 
All Other  N/A N/A 0.32 0.09 0.15 0.13 
‘N/A’ implies insufficient data 
6.3 Distribution of Trips by Mode and Trip Length 
 Table 6.3 and 6.4 gives the distribution of trip lengths by each mode on weekdays 
and weekends. About 40% of the trips made on weekdays are 2 miles or less. On 
weekends, in about every urban size, there is a slight (1%) decrease in this shorter trips 
share. In urban area with 3 million or more population and with heavy transit, this share 
of shorter trips, i.e. less than 2 miles, decrease from 46% by about 5%. Share of SOV 
trips made for shorter distances increase on weekends as compared to the weekdays. 
Compared to weekdays, there is an increase of an about 9% in HOV trips of more than 5 
miles in some of the areas on weekends. Walk trips become longer than 1 miles for most 
of the areas on weekends except the urban areas with more than 3 million population 
where the percent of trips with 1 mile or less increase by almost 4% from 88% on 
weekdays. The distribution of bicycle trips is dependent on the urban size. There are 
some areas where the percent of shorter bicycle trips generally increase on weekends but 
there are others where the percentage of trips less than 1 miles decrease. Urban areas with 
 97
3 million and more and with heavy transit can be used to compare the behavior of 
different public transit on weekdays and weekends. On weekdays, 50% of the trips made 
on bus and light rail for a distance of 2-10 miles whereas this increases by about 23% on 
weekends. Metro, Subway and Heavy Rail which constituted about mere 21.84% trips of 
3-5 miles on weekdays constitute about 51.32% on weekends, i.e. more than twice of the 
weekdays.    
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Table 6.3 Trips by Mode, Urban Size and Length on Weekdays 
Trip Length 
(Miles) -> 
Mode 
(0-1] (1-2] (2-3] (3-4] (4-5] (5-10] 
(10-
25] 25+ Row% 
Mode 
Share 
Avg. 
Trip 
Length 
In an urban area with MSA of less than 250,000 
SOV 21.07 16.48 13.81 8.42 8.34 24.48 4.07 3.33 100% 43.98 6.17 
HOV 22.72 16.40 11.82 8.26 10.01 22.97 4.09 3.73 100% 44.97 6.29 
Walk 85.06 12.66 1.01 1.00 0.06 0.20 N/A N/A 100% 7.62 0.76 
Bicycle 58.23 10.92 11.79 13.03 N/A 3.90 2.12 N/A 100% 0.73 2.01 
Total 27.06 16.30 11.83 7.77 8.39 21.74 3.71 3.19 100% 2.70 5.75 
In an urban area with MSA of 250,000 – 499,999 
SOV 19.47 12.99 12.04 7.66 8.09 28.46 6.75 4.56 100% 41.91 7.31 
HOV 21.52 14.59 13.06 7.38 9.66 25.28 4.47 4.06 100% 45.55 6.37 
Walk 89.40 5.56 2.21 1.42 0.10 1.31 N/A N/A 100% 7.89 0.76 
Bicycle 81.24 2.42 6.42 1.39 2.08 5.86 N/A 0.59 100% 0.72 1.57 
Total 26.67 13.14 11.69 6.84 8.12 24.80 4.90 3.83 100% 3.93 6.24 
In an urban area with MSA of 500,000 – 999,999 
SOV 18.85 13.11 10.47 6.39 8.33 31.53 7.64 3.68 100% 42.20 7.30 
HOV 21.48 13.65 11.02 8.07 9.83 28.59 4.54 2.82 100% 46.88 6.37 
Walk 90.90 5.37 1.24 0.35 0.51 1.54 N/A 0.09 100% 6.82 0.70 
Bicycle 56.76 14.68 5.35 7.46 8.40 7.35 N/A N/A 100% 0.87 2.21 
Total 25.48 12.87 10.12 6.81 8.55 27.76 5.47 2.94 100% 3.23 6.32 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 18.63 12.96 10.85 6.77 7.56 30.14 8.60 4.49 100% 43.87 7.78 
HOV 21.71 12.97 12.33 7.31 8.18 27.67 5.92 3.91 100% 42.63 6.96 
Walk 88.02 7.80 2.20 0.87 0.42 0.63 0.05 N/A 100% 8.73 0.73 
Bicycle 69.60 19.24 1.75 0.91 1.82 5.52 1.05 0.11 100% 0.90 1.72 
Total 26.51 12.69 10.74 6.50 7.18 26.12 6.50 3.77 100% 3.87 6.72 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 19.03 13.06 9.19 6.75 7.60 27.31 9.87 7.20 100% 39.69 8.77 
HOV 23.05 15.07 9.47 8.11 7.83 24.68 6.84 4.95 100% 45.24 7.23 
Walk 88.56 8.16 1.76 0.76 0.10 0.57 0.02 0.06 100% 9.68 0.72 
Bicycle 70.83 11.92 10.93 0.60 1.67 4.04 N/A N/A 100% 0.93 1.42 
Total 28.02 13.54 8.75 6.84 7.04 23.05 7.38 5.37 100% 4.45 7.18 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 20.75 12.38 9.78 7.11 6.41 28.34 9.14 6.10 100% 35.31 8.19 
HOV 26.05 13.25 10.75 6.75 7.95 24.73 5.78 4.72 100% 38.64 6.82 
Bus and 
Light Rail 17.38 22.79 10.72 8.03 7.67 23.69 6.66 3.05 100% 3.61 6.51 
Metro, 
Subway and 
Heavy Rail 
6.06 7.78 11.40 8.53 13.31 39.15 8.68 5.10 100% 2.34 8.92 
Commuter 
Rail 9.40 1.26 3.63 1.80 2.52 23.41 25.85 32.14 100% 0.54 20.80 
Walk 88.33 6.99 2.01 0.95 0.28 1.44 N/A N/A 100% 15.80 0.74 
Bicycle 72.82 9.44 5.27 1.58 3.87 5.87 0.43 0.71 100% 0.91 2.06 
Total 33.61 12.30 9.15 5.95 6.13 22.32 6.10 4.43 100% 2.86 6.34 
In an urban area but not in a MSA 
SOV 29.50 17.67 10.37 6.58 5.72 18.60 5.06 6.50 100% 43.46 6.81 
HOV 30.50 17.13 9.41 5.62 6.58 18.92 4.91 6.93 100% 44.62 7.20 
Walk 91.09 6.05 1.88 0.24 0.34 0.40 N/A N/A 100% 7.61 0.64 
Bicycle 66.73 19.50 8.26 N/A 3.48 2.02 N/A N/A 100% 0.77 1.37 
Total 34.85 16.45 9.13 5.77 5.78 17.35 4.59 6.07 100% 3.54 6.47 
‘N/A’ implies insufficient data 
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Table 6.4 Trips by Mode, Urban Size and Length on Weekends 
Trip Length 
(Miles) -> 
Mode 
(0-1] (1-2] (2-3] (3-4] (4-5] (5-10] 
(10-
25] 25+ Row% 
Mode 
Share 
Avg. 
Trip 
Length 
In an urban area with MSA of less than 250,000 
SOV 27.27 19.32 12.60 6.66 7.67 20.94 2.81 2.74 100% 28.97 5.16 
HOV 19.55 12.38 12.71 6.95 10.59 25.41 5.70 6.72 100% 62.53 8.34 
Walk 85.59 9.50 2.26 0.11 1.46 0.44 0.64 N/A 100% 6.70 0.84 
Bicycle 52.94 14.97 14.01 N/A 1.64 10.76 5.66 N/A 100% 1.14 3.25 
Total 26.92 14.26 11.90 6.27 8.97 22.13 4.48 5.08 100% 0.66 6.85 
In an urban area with MSA of 250,000 – 499,999 
SOV 21.54 13.92 12.20 8.80 10.82 25.11 5.06 2.56 100% 25.81 6.02 
HOV 21.03 10.15 13.43 6.43 9.54 25.65 6.21 7.57 100% 64.58 8.40 
Walk 84.82 9.41 3.16 0.87 0.41 1.33 N/A N/A 100% 7.48 0.81 
Bicycle 56.48 16.17 7.13 N/A 17.85 2.37 N/A N/A 100% 1.03 1.98 
Total 26.61 11.07 12.18 6.49 9.16 23.38 5.41 5.70 100% 1.10 7.18 
In an urban area with MSA of 500,000 – 999,999 
SOV 22.09 13.91 11.39 9.51 7.76 24.03 5.63 5.67 100% 27.26 7.16 
HOV 19.69 12.79 9.96 8.83 10.32 28.09 5.47 4.84 100% 65.77 7.29 
Walk 87.43 8.18 3.00 N/A 1.39 N/A N/A N/A 100% 5.28 0.74 
Bicycle 72.86 8.11 5.66 11.52 N/A N/A N/A 1.85 100% 0.80 2.44 
Total 24.38 12.83 9.94 8.57 9.13 25.18 5.15 4.80 100% 0.90 6.86 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 24.51 13.91 11.28 7.57 8.07 26.14 5.64 2.88 100% 29.19 6.17 
HOV 17.76 12.17 9.97 8.90 8.36 29.08 8.74 5.02 100% 61.36 8.08 
Walk 87.75 7.67 2.01 1.26 0.38 0.68 0.25 N/A 100% 7.09 0.77 
Bicycle 65.73 10.81 3.27 3.81 2.23 11.65 2.05 0.45 100% 0.90 2.53 
Total 25.25 12.42 9.71 7.87 7.64 26.00 7.11 3.99 100% 1.46 6.93 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 25.79 15.49 10.02 6.95 8.48 23.16 5.28 4.82 100% 25.07 6.60 
HOV 18.46 13.43 9.04 8.06 8.22 27.90 6.52 8.36 100% 63.34 8.94 
Walk 93.26 3.24 1.33 0.91 0.53 0.72 N/A N/A 100% 8.83 0.65 
Bicycle 76.04 13.50 0.59 N/A 2.66 4.83 2.38 N/A 100% 0.84 1.72 
Total 27.75 13.12 8.38 7.04 7.62 23.88 5.61 6.60 100% 1.92 7.52 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 24.43 14.87 10.92 6.00 7.98 22.79 6.66 6.36 100% 23.80 7.36 
HOV 19.79 11.98 8.96 6.38 8.25 27.73 7.75 9.15 100% 57.70 9.35 
Bus and 
Light Rail 13.08 8.92 19.74 7.76 13.84 31.53 4.39 0.74 100% 2.70 5.76 
Metro, 
Subway and 
Heavy Rail 
3.96 3.55 10.80 26.00 25.32 18.82 7.35 4.20 100% 1.66 7.64 
Commuter 
Rail 60.25 N/A N/A N/A N/A 15.35 N/A 24.40 100% 0.15 9.43 
Walk 91.82 3.40 3.14 0.28 0.42 0.90 N/A 0.04 100% 11.53 0.64 
Bicycle 61.67 14.57 12.25 1.39 2.22 5.49 2.41 N/A 100% 1.01 2.41 
Total 29.25 11.77 9.03 5.80 7.52 23.18 6.37 7.08 100% 1.45 7.68 
In an urban area but not in a MSA 
SOV 31.18 19.23 13.45 3.84 5.69 15.89 4.91 5.79 100% 25.75 6.39 
HOV 24.18 13.34 10.85 6.35 6.13 21.89 7.40 9.88 100% 63.97 9.31 
Walk 81.83 10.85 3.20 0.57 1.66 1.90 N/A N/A 100% 8.43 0.86 
Bicycle 86.99 9.21 1.40 N/A N/A N/A 2.39 N/A 100% 0.78 1.25 
Total 31.19 14.55 10.97 5.16 5.69 18.33 6.14 7.96 100% 1.07 7.80 
‘N/A’ implies insufficient data 
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6.4 Gender Differences 
 Table 6.5 shows the differences in share of male versus females on different 
transportation modes. The table shows comparison of only the major modes in that urban 
area size. Comparison of other modes was not possible because of low share of trips on 
them. On weekdays, males dominate in person trips made on SOV or bicycle but females 
person trips are more on HOV. A 15-20% decrease in share of trips on SOV by both 
males and females on weekends is shown to appear as in increase in their share of HOV 
trips. Compared to weekdays, on weekends both males and females show a decrease in 
the percent of trips made on transit. In urban area with a population of 3 million or more 
and with heavy transit, the decrease in share of trips made on bus and light rail is about 
twice that of males. On weekdays, in most of the urban areas, percent of walking trips are 
more for females as compared to the females. On the other hand, it is the males who have 
more percent of walking trips than females, except in areas with 3 million or more 
population with heavy transit. Although percent of walk trips by males show both an 
increase on weekends depending on the urban size, there is a decrease in share of female 
walk trips on weekends. Trips made on bicycle by males constitute roughly the same of 
about 1.2% of the trips on weekdays or on weekends. Percent of bicycle trips by females 
vary a lot with urban sizes from about 0.25% - 0.63% on weekdays to 0.34% - 0.97% on 
weekends. However generally in most of the urban areas, there is an increase in the share 
of bicycling trips by both males and females.  
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Table 6.5 Percent Person Trips by Mode, Urban Size and Gender of the Trip-maker 
 
Weekdays Weekends 
Mode Male Female Total Male Female Total 
In an urban area with MSA of less than 250,000 
SOV 47.79 40.58 43.98 30.94 27.01 28.97 
HOV 40.85 48.65 44.97 60.11 64.94 62.53 
Walk 7.13 8.05 7.62 6.73 6.67 6.70 
Bicycle 1.27 0.25 0.73 1.30 0.97 1.14 
In an urban area with MSA of 250,000 – 499,999 
SOV 45.04 39.06 41.91 26.35 25.27 25.81 
HOV 41.84 48.94 45.55 62.71 66.48 64.58 
Walk 7.88 7.90 7.89 8.00 6.94 7.48 
Bicycle 1.13 0.34 0.72 1.43 0.62 1.03 
In an urban area with MSA of 500,000 – 999,999 
SOV 43.95 40.69 42.20 31.04 23.95 27.26 
HOV 44.00 49.38 46.88 61.96 69.10 65.77 
Walk 7.15 6.53 6.82 4.95 5.57 5.28 
Bicycle 1.30 0.49 0.87 1.18 0.46 0.80 
In an urban area with MSA of 1,000,000 – 2,999,999 
SOV 47.41 40.55 43.87 32.07 26.41 29.19 
HOV 38.89 46.14 42.63 58.00 64.59 61.36 
Walk 8.27 9.16 8.73 7.39 6.80 7.09 
Bicycle 1.20 0.63 0.90 1.15 0.66 0.90 
In an urban area with MSA of 3 million or more w/o heavy transit 
SOV 43.35 36.32 39.69 27.37 22.76 25.07 
HOV 41.16 49.01 45.24 60.30 66.39 63.34 
Walk 9.19 10.12 9.68 9.43 8.23 8.83 
Bicycle 1.44 0.46 0.93 0.81 0.86 0.84 
In an urban area with MSA of 3 million or more w/ heavy transit 
SOV 38.84 32.02 35.31 28.20 19.49 23.80 
HOV 35.65 41.41 38.64 52.88 62.42 57.70 
Bus and Light Rail 3.23 3.96 3.61 2.63 2.77 2.70 
Metro, Subway and Heavy Rail 2.49 2.20 2.34 1.75 1.57 1.66 
Commuter Rail 0.67 0.42 0.54 0.19 0.12 0.15 
Walk 14.81 16.72 15.80 10.93 12.11 11.53 
Bicycle 1.25 0.59 0.91 1.46 0.56 1.01 
In an urban area but not in a MSA 
SOV 47.11 40.00 43.46 29.75 21.81 25.75 
HOV 40.12 48.88 44.62 58.91 68.95 63.97 
Walk 7.73 7.50 7.61 9.13 7.74 8.43 
Bicycle 1.28 0.28 0.77 1.22 0.34 0.78 
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CHAPTER 7 
VARIATION IN VEHICLE OCCUPANCIES 
 
7.1 Introduction 
 This chapter focuses on differences in number of persons on the trip or the vehicle 
occupancies on weekdays and weekends. Even though more number of persons may be 
present on the trip, that particular trip may not be lengthier as opposed to a single person 
trip which may be driven for longer distances. To account for the trip length, the each trip 
was weighted with its trip length before calculating the average vehicle occupancy rate 
for that trip. The final occupancy rate thus calculated is often termed as mileage based 
occupancy rate. Another issue that comes while analyzing occupancy rates is which trips 
to take, that is should we consider all the trips made no matter the person was a driver on 
the trip or passenger on the trip or only cases belonging to driver trips. Consider a 
household having two members been interviewed on travel survey day. Suppose they 
make two vehicle trips such that on the first one they traveled along with three other non-
household members while on the second vehicle trip one of the household members 
drove alone. In both the trips, we further assume that only one member of the household 
did all the driving. Assuming the trips of same length, the average occupancy rate should 
be about three persons per vehicle trip. But in the trip file consisting of only the 
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household members with none of the non-household members been interviewed on that 
survey day, one of the persons would report his single trip consisting of five persons on 
the trip while the second one would report two trips, first consisting of five persons on 
the trip while the second consisting of only one person being himself. Taking all the trips, 
average occupancy rate comes to about 3.67. However, taking only the driver trips into 
account yields three persons per vehicle trip or a value closer to a realistic value. To 
account for this fact, only vehicle trips were taken to calculate the average occupancy 
rates. This takes care of the fact that trips made on public transit are excluded from the 
analysis too.  
 
7.2 Occupancy by Trip Purpose 
7.2.1 Urban Area Size and Purpose 
 Table 7.1 and 7.2 shows variation in average daily occupancy rate by urban area 
size and trip purpose. There is generally an increase in the occupancy rates from 1.44 on 
weekdays to about 2.00 on weekends. Vehicle occupancy rates increase slightly in home 
based work trip from weekdays to weekends whereas they increase to almost 2.37 in case 
for social recreational purposes. HBSoc trips which had about 1.74 occupancy on 
weekdays increase to an about 2.20 on weekends. 
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Table 7.1 Average Daily Auto-Occupancy Rates by Urbanized Area Population and 
Purpose for Weekdays 
 
 Trip Purpose 
Urban Area MSA Size HBW HBShop HBSoc HBOther HBNW NHB All 
Less than 250,000 1.07 1.62 1.72 1.55 1.60 1.48 1.43 
250,000 – 499,999 1.05 1.51 1.80 1.66 1.65 1.51 1.44 
500,000 – 999,999 1.05 1.78 1.75 1.58 1.66 1.55 1.45 
1,000,000 - 2,999,999 1.09 1.47 1.75 1.63 1.62 1.49 1.41 
3,000,000+ 1.11 1.61 1.86 1.66 1.69 1.50 1.44 
Not in MSA (CMSA) 1.17 1.58 1.69 1.57 1.60 1.54 1.46 
 
Table 7.2 Average Daily Auto-Occupancy Rates by Urbanized Area Population and 
Purpose for Weekends 
 
 Trip Purpose 
Urban Area MSA Size HBW HBShop HBSoc HBOther HBNW NHB All 
Less than 250,000 1.34 1.67 2.37 1.91 1.99 2.12 1.96 
250,000 - 499,999 1.08 1.83 2.22 1.99 2.02 2.17 1.98 
500,000 - 999,999 1.21 1.97 1.82 1.71 1.81 1.99 1.80 
1,000,000 - 2,999,999 1.10 1.71 2.01 1.90 1.88 1.97 1.82 
3,000,000+ 1.07 2.10 2.24 2.03 2.11 2.14 2.01 
Not in MSA (CMSA) 1.24 2.31 2.30 1.98 2.17 2.41 2.14 
 
7.2.2 Trip Purpose and Income 
Table 7.3 and 7.4 gives the comparison of vehicle occupancy rates on weekday 
and weekends by household income and trip purpose. As evident from the table, higher 
income households have lesser number of occupants on the trip as compared to the lower 
income ones. However, trips made for social recreational purposes by those having 
higher income have higher occupancy rates as compared to the lower income households. 
There is almost an increase of one person on a trip made for shopping by lower income 
households on weekends as compared to 1.57 on weekdays. 
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Table 7.3 Average Daily Auto-Occupancy Rates by Income Category and Purpose 
for Weekdays 
 
Trip Purpose 
Income HBW HBShop HBSoc HBOther NHB Total 
Low 1.13 1.57 1.61 1.64 1.59 1.59 
Medium 1.09 1.61 1.76 1.62 1.65 1.52 
High 1.11 1.54 1.85 1.65 1.67 1.48 
All 1.10 1.58 1.79 1.63 1.65 1.51 
 
Table 7.4 Average Daily Auto-Occupancy Rates by Income Category and Purpose 
for Weekends 
 
Trip Purpose 
Income HBW HBShop HBSoc HBOther NHB Total 
Low 1.07 2.62 1.97 1.89 2.13 2.14 
Medium 1.10 1.87 2.19 1.94 1.99 2.15 
High 1.15 1.90 2.21 2.00 2.03 2.07 
All 1.12 2.00 2.16 1.96 2.02 2.12 
  
7.2.3 Trip Purpose and Trip Length 
The variation of occupancy rates for different purposes with different trip lengths 
is shown in Table 7.5. Vehicle occupancy rates increase from weekdays to weekends 
with an increase in trip lengths too. Where the increase in occupancy on weekends for 
trip of length less than one mile is some 0.15, the same is 0.68 for trips more than 25 
miles. Major share of this increase in occupancy rate on weekends in trips greater than 25 
miles comes from the trips made for shopping where the increase was 0.90 apart from the 
increase in non-home based trips where the increase is 0.69. There is almost no effect on 
the increase in occupancy rates for the home based work trips. Trips made for social 
recreational purposes have high occupancy rates on both weekdays and weekends but the 
maximum increase is in trips having length from 1-3 miles. Non-home based trips show 
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the maximum increase of 0.62 in vehicle occupancy on weekends as compared to any 
other purposed trip.  
 
Table 7.5 Average Occupancy Rates by Trip Length and Trip Purpose 
Trip Length HBW HBShop HBSoc HBOther NHB All 
Weekday       
1 Mile or Less 1.07 1.34 1.55 1.73 1.47 1.49 
1 mile to 2 mile 1.09 1.35 1.51 1.62 1.46 1.44 
2 mile to 3 mile 1.07 1.42 1.64 1.59 1.54 1.47 
3 mile to 4 mile 1.08 1.46 1.77 1.59 1.48 1.47 
4 mile to 5 mile 1.06 1.51 1.82 1.63 1.52 1.49 
5 mile to 10 mile 1.06 1.57 1.69 1.62 1.50 1.42 
10 mile to 25 mile 1.09 1.66 1.99 1.55 1.44 1.36 
More than 25 mile 1.16 1.86 1.96 1.68 1.56 1.47 
Weighted Average 1.10 1.58 1.79 1.62 1.51 1.43 
Weekend       
1 Mile or Less 1.08 1.44 1.76 1.72 1.77 1.64 
1 mile to 2 mile 1.05 1.41 1.93 1.76 1.87 1.69 
2 mile to 3 mile 1.05 1.60 2.10 1.66 1.96 1.76 
3 mile to 4 mile 1.16 1.69 1.96 1.74 2.06 1.81 
4 mile to 5 mile 1.05 1.74 1.93 1.86 2.01 1.82 
5 mile to 10 mile 1.12 1.82 2.07 1.86 2.08 1.88 
10 mile to 25 mile 1.09 2.04 2.20 2.03 2.13 1.96 
More than 25 mile 1.15 2.77 2.32 2.10 2.25 2.15 
Weighted Average 1.12 2.00 2.16 1.95 2.12 1.96 
  
7.3 Occupancy by Gender and Trip Length 
Table 7.6 shows the occupancy rates on trips with male and females as the 
drivers. The trips with females as the driver have more vehicle occupancy rates on 
weekdays whatever the trip length may be. On weekends, the occupancy rates are more 
for trips with males as the driver but are strikingly lesser than females in trips of length 
25 miles. From Table 7.7 it is clear that this kind of behavior is exhibited in urban areas 
with population of less than 250,000 and the other having the population between of 1 
million or more and less than 3 million.   
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 Table 7.6 Average Occupancy Rates by Trip Length and Gender of the Driver 
 
  Weekday                        Weekend 
 Trip Length Male Female All Male Female All 
1 Mile or Less 1.42 1.55 1.49 1.68 1.58 1.64 
1 mile to 2 mile 1.39 1.49 1.44 1.71 1.65 1.69 
2 mile to 3 mile 1.43 1.50 1.47 1.83 1.67 1.76 
3 mile to 4 mile 1.44 1.50 1.47 1.89 1.71 1.81 
4 mile to 5 mile 1.45 1.53 1.49 1.88 1.74 1.82 
5 mile to 10 mile 1.38 1.47 1.42 1.92 1.81 1.88 
10 mile to 25 mile 1.34 1.39 1.36 2.00 1.91 1.96 
More than 25 mile 1.44 1.54 1.47 2.08 2.28 2.15 
Weighted Average 1.40 1.48 1.43 1.97 1.93 1.96 
 
 
Table 7.7 Average Occupancy by Trip Length, Urban Size and Gender of the Driver 
  
Weekdays Weekends 
Trip Miles Male Female All Male Female All
In an urban area with MSA of less than 250,000 
1 mile or Less 1.49 1.40 1.44 1.67 1.53 1.60 
1 mile to 2 miles 1.43 1.34 1.38 1.65 1.56 1.61 
2 miles to 3 miles 1.32 1.48 1.40 1.75 1.72 1.74 
3 miles to 4 miles 1.29 1.56 1.42 1.64 1.84 1.71 
4 miles to 5 miles 1.41 1.53 1.47 1.81 1.76 1.79 
5 miles to 10 miles 1.33 1.53 1.42 1.97 1.68 1.86 
10 miles to 25 miles 1.37 1.42 1.39 2.23 1.71 2.06 
More than 25 miles 1.44 1.48 1.45 2.41 2.08 2.25 
Weighted Average 1.38 1.49 1.43 2.05 1.82 1.96 
In an urban area with MSA of 250,000 – 499,999 
1 mile or Less 1.44 1.53 1.49 2.07 1.54 1.82 
1 mile to 2 miles 1.43 1.59 1.51 1.92 1.37 1.65 
2 miles to 3 miles 1.48 1.51 1.50 1.91 1.64 1.80 
3 miles to 4 miles 1.42 1.41 1.42 1.49 1.58 1.53 
4 miles to 5 miles 1.47 1.57 1.52 1.58 1.83 1.69 
5 miles to 10 miles 1.41 1.45 1.43 1.72 1.88 1.78 
10 miles to 25 miles 1.30 1.45 1.37 2.28 1.60 2.08 
More than 25 miles 1.44 1.53 1.47 2.21 2.71 2.37 
Weighted Average 1.41 1.48 1.44 1.97 1.99 1.98 
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Table 7.7 Continued 
  
Weekdays Weekends 
Trip Miles Male Female All Male Female All
In an urban area with MSA of 500,000 – 999,999 
1 mile or Less 1.49 1.60 1.55 1.70 1.49 1.60 
1 mile to 2 miles 1.45 1.45 1.45 1.82 1.64 1.73 
2 miles to 3 miles 1.51 1.56 1.54 1.83 1.66 1.75 
3 miles to 4 miles 1.59 1.61 1.60 1.89 1.59 1.74 
4 miles to 5 miles 1.42 1.58 1.49 1.90 1.91 1.90 
5 miles to 10 miles 1.38 1.48 1.43 1.88 1.67 1.81 
10 miles to 25 miles 1.22 1.51 1.35 1.81 1.97 1.85 
More than 25 miles 1.39 1.74 1.50 1.68 1.94 1.78 
Weighted Average 1.37 1.54 1.45 1.80 1.79 1.80 
In an urban area with MSA of 1,000,000 – 2,999,999 
1 mile or Less 1.39 1.49 1.45 1.61 1.47 1.54 
1 mile to 2 miles 1.35 1.44 1.40 1.61 1.67 1.64 
2 miles to 3 miles 1.43 1.50 1.46 1.70 1.63 1.67 
3 miles to 4 miles 1.40 1.47 1.44 1.91 1.69 1.81 
4 miles to 5 miles 1.36 1.55 1.45 1.70 1.85 1.77 
5 miles to 10 miles 1.38 1.41 1.40 1.78 1.80 1.79 
10 miles to 25 miles 1.33 1.35 1.34 2.02 1.83 1.95 
More than 25 miles 1.42 1.60 1.46 1.93 1.73 1.87 
Weighted Average 1.38 1.44 1.41 1.86 1.77 1.82 
In an urban area with MSA of 3 million or more 
1 mile or Less 1.44 1.62 1.54 1.69 1.65 1.67 
1 mile to 2 miles 1.40 1.54 1.48 1.75 1.70 1.73 
2 miles to 3 miles 1.45 1.51 1.48 1.92 1.60 1.77 
3 miles to 4 miles 1.48 1.52 1.50 2.00 1.72 1.89 
4 miles to 5 miles 1.55 1.48 1.52 2.04 1.61 1.86 
5 miles to 10 miles 1.37 1.51 1.44 2.03 1.81 1.94 
10 miles to 25 miles 1.35 1.38 1.36 1.92 1.93 1.93 
More than 25 miles 1.41 1.55 1.45 2.12 2.36 2.20 
Weighted Average 1.39 1.50 1.44 2.03 1.97 2.01 
In an urban area but not in a MSA 
1 mile or Less 1.33 1.50 1.42 1.61 1.73 1.67 
1 mile to 2 miles 1.37 1.44 1.41 1.65 1.72 1.68 
2 miles to 3 miles 1.36 1.44 1.40 1.82 2.00 1.89 
3 miles to 4 miles 1.37 1.44 1.40 1.93 2.01 1.96 
4 miles to 5 miles 1.36 1.65 1.49 2.00 1.61 1.86 
5 miles to 10 miles 1.39 1.45 1.42 2.06 1.97 2.03 
10 miles to 25 miles 1.46 1.36 1.42 2.09 2.24 2.14 
More than 25 miles 1.56 1.42 1.51 2.16 2.63 2.35 
Weighted Average 1.47 1.44 1.46 2.06 2.27 2.14 
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CHAPTER 8 
DIURNAL DISTRIBUTION OF TRIPS 
 
8.1 Introduction 
 All the trip characteristics such as trip frequencies, trip lengths, vehicle occupancy 
can vary greatly with time of the day for different market segments. Such a variation can 
be expected because of change in purpose for which the trips are made with time and 
various other reasons such as number of persons accompanied on the trip, mode usage, 
trip length. Such a behavior can help in understanding what travel demand management 
strategies should be formulated so as to lower relieve the congestion occurring during 
peak hours and preventing the air quality degradation too  at peak times too. This section 
describes how the trip characteristics vary by time of day. 
 
8.2 Distribution of Person Trips by Mode 
 Table 8.1 and 8.2 gives the comparison of weekdays versus weekend distribution 
of trips on different modes with time of day in different urban size areas. Figure 8.1 
shows that on weekday trips with only one occupant share the maximum percent of about 
8% in the morning as compared to the 6.7% as HOV between 7:00 am to 7:59 am. After 
morning peak, the share of auto decreases but shows some increase during lunch hours 
from noon to 12:59 pm. In evenings, most of the SOV trips (about 8%) maintain the share 
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Table 8.1 Percent Person Trips by Mode, Time of Day and Urban Size on Weekdays 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 250,000 – 499,999 
 Midnight  0.46 0.33 N/A N/A N/A 0.23 N/A 0.36 
  1:00 AM  0.05 0.19 N/A N/A N/A N/A N/A 0.12 
  2:00 AM  0.10 0.21 N/A N/A N/A 0.21 N/A 0.16 
  3:00 AM  0.08 0.03 N/A N/A N/A 0.13 N/A 0.05 
  4:00 AM  0.70 0.09 N/A N/A N/A N/A 0.66 0.34 
  5:00 AM  1.39 0.34 N/A N/A N/A 1.53 4.57 0.91 
  6:00 AM  4.33 1.47 N/A N/A N/A 1.88 1.69 2.83 
  7:00 AM  8.00 6.84 N/A N/A N/A 5.67 5.40 7.58 
  8:00 AM  6.90 4.57 N/A N/A N/A 4.19 9.79 5.71 
  9:00 AM  5.80 3.79 N/A N/A N/A 3.96 6.45 4.60 
10:00 AM  6.21 4.54 N/A N/A N/A 5.07 0.30 5.18 
11:00 AM  7.40 5.26 N/A N/A N/A 5.45 3.85 6.13 
 Noon  7.92 6.47 N/A N/A N/A 5.78 1.14 6.92 
  1:00 PM  6.67 5.81 N/A N/A N/A 4.56 6.49 6.15 
  2:00 PM  6.45 6.43 N/A N/A N/A 7.07 7.95 6.76 
  3:00 PM  7.16 8.61 N/A N/A N/A 10.11 16.97 8.42 
  4:00 PM  7.98 7.52 N/A N/A N/A 7.74 13.83 7.62 
  5:00 PM  7.47 8.27 N/A N/A N/A 7.97 10.28 7.82 
  6:00 PM  4.58 9.12 N/A N/A N/A 7.82 7.71 6.85 
  7:00 PM  3.25 7.04 N/A N/A N/A 9.21 N/A 5.42 
  8:00 PM  2.63 5.50 N/A N/A N/A 6.87 1.46 4.30 
  9:00 PM  2.05 4.39 N/A N/A N/A 2.18 1.46 3.05 
10:00 PM  1.48 1.82 N/A N/A N/A 0.84 N/A 1.56 
11:00 PM  0.95 1.34 N/A N/A N/A 1.53 N/A 1.14 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.1 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 500,000 – 999,999 
 Midnight  0.54 0.30 N/A N/A N/A 0.34 N/A 0.39 
  1:00 AM  0.22 0.30 N/A N/A N/A 0.08 N/A 0.24 
  2:00 AM  0.29 0.40 N/A N/A N/A 0.38 N/A 0.34 
  3:00 AM  0.14 0.11 N/A N/A N/A N/A N/A 0.12 
  4:00 AM  0.46 0.18 N/A N/A N/A 0.02 N/A 0.32 
  5:00 AM  1.57 0.83 N/A N/A N/A 0.94 N/A 1.12 
  6:00 AM  4.60 1.70 N/A N/A N/A 2.15 11.59 3.23 
  7:00 AM  8.43 7.49 N/A N/A N/A 7.83 3.45 8.13 
  8:00 AM  6.28 4.68 N/A N/A N/A 5.59 2.72 5.49 
  9:00 AM  5.41 3.20 N/A N/A N/A 5.13 N/A 4.27 
10:00 AM  5.94 4.69 N/A N/A N/A 4.19 N/A 5.09 
11:00 AM  6.27 4.64 N/A N/A N/A 7.53 3.83 5.58 
 Noon  7.79 7.34 N/A N/A N/A 8.45 5.26 7.44 
  1:00 PM  6.70 4.77 N/A N/A N/A 3.07 2.93 5.42 
  2:00 PM  6.25 7.24 N/A N/A N/A 6.30 4.81 7.15 
  3:00 PM  6.99 9.10 N/A N/A N/A 9.65 12.17 8.36 
  4:00 PM  8.48 8.36 N/A N/A N/A 6.97 13.66 8.36 
  5:00 PM  7.83 7.71 N/A N/A N/A 5.68 0.95 7.38 
  6:00 PM  5.44 9.20 N/A N/A N/A 9.79 12.61 7.44 
  7:00 PM  3.65 6.86 N/A N/A N/A 4.65 13.82 5.20 
  8:00 PM  2.54 5.06 N/A N/A N/A 5.06 9.28 3.90 
  9:00 PM  1.87 3.29 N/A N/A N/A 3.05 N/A 2.59 
10:00 PM  1.47 2.07 N/A N/A N/A 1.89 N/A 1.72 
11:00 PM  0.84 0.50 N/A N/A N/A 1.29 2.93 0.70 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.1 Continued  
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 1,000,000 – 2,999,999 
 Midnight  0.43 0.25 N/A N/A N/A 0.95 N/A 0.38 
  1:00 AM  0.23 0.19 N/A N/A N/A 0.20 N/A 0.21 
  2:00 AM  0.18 0.21 N/A N/A N/A 0.14 N/A 0.18 
  3:00 AM  0.17 0.08 N/A N/A N/A 0.03 N/A 0.11 
  4:00 AM  0.47 0.23 N/A N/A N/A 0.10 N/A 0.33 
  5:00 AM  1.79 0.43 N/A N/A N/A 0.37 1.58 1.03 
  6:00 AM  4.71 2.55 N/A N/A N/A 2.53 N/A 3.62 
  7:00 AM  7.65 6.21 N/A N/A N/A 5.88 3.71 7.11 
  8:00 AM  5.98 5.50 N/A N/A N/A 5.47 7.43 5.99 
  9:00 AM  4.86 3.71 N/A N/A N/A 2.51 1.66 4.09 
10:00 AM  5.22 4.94 N/A N/A N/A 3.85 1.73 4.88 
11:00 AM  6.53 5.93 N/A N/A N/A 5.78 3.17 6.05 
 Noon  7.26 6.65 N/A N/A N/A 7.13 3.04 6.87 
  1:00 PM  6.15 5.69 N/A N/A N/A 6.49 1.87 5.86 
  2:00 PM  6.07 6.78 N/A N/A N/A 7.13 5.43 6.76 
  3:00 PM  7.42 8.64 N/A N/A N/A 10.22 10.38 8.50 
  4:00 PM  8.72 7.92 N/A N/A N/A 7.63 17.12 8.18 
  5:00 PM  8.85 9.16 N/A N/A N/A 8.06 15.75 8.86 
  6:00 PM  6.10 7.55 N/A N/A N/A 7.61 9.53 6.74 
  7:00 PM  3.94 6.33 N/A N/A N/A 7.62 7.49 5.24 
  8:00 PM  2.64 5.27 N/A N/A N/A 3.97 6.39 3.83 
  9:00 PM  2.23 3.52 N/A N/A N/A 3.42 2.08 2.83 
10:00 PM  1.51 1.45 N/A N/A N/A 1.93 1.64 1.51 
11:00 PM  0.90 0.79 N/A N/A N/A 0.98 N/A 0.83 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.1 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 3 million or more w/o heavy transit 
 Midnight  0.55 0.41 N/A N/A N/A 0.13 N/A 0.44 
  1:00 AM  0.25 0.18 N/A N/A N/A N/A N/A 0.19 
  2:00 AM  0.10 0.14 N/A N/A N/A 0.23 N/A 0.13 
  3:00 AM  0.09 0.04 N/A N/A N/A N/A 0.62 0.07 
  4:00 AM  0.71 0.15 N/A N/A N/A 0.07 0.21 0.36 
  5:00 AM  2.10 0.45 N/A N/A N/A 0.44 1.84 1.17 
  6:00 AM  4.44 1.92 N/A N/A N/A 1.98 3.05 3.17 
  7:00 AM  7.80 5.65 N/A N/A N/A 5.55 3.51 6.91 
  8:00 AM  6.70 6.32 N/A N/A N/A 7.30 1.73 6.67 
  9:00 AM  6.17 4.14 N/A N/A N/A 3.63 8.83 4.89 
10:00 AM  5.41 5.12 N/A N/A N/A 5.79 2.23 5.18 
11:00 AM  5.90 6.85 N/A N/A N/A 5.73 3.50 6.22 
 Noon  6.39 5.90 N/A N/A N/A 6.88 4.39 6.09 
  1:00 PM  6.74 5.89 N/A N/A N/A 5.04 4.02 6.03 
  2:00 PM  6.68 7.18 N/A N/A N/A 9.10 5.68 7.38 
  3:00 PM  6.73 9.40 N/A N/A N/A 9.71 18.26 8.69 
  4:00 PM  7.88 7.33 N/A N/A N/A 7.00 11.75 7.48 
  5:00 PM  8.36 8.42 N/A N/A N/A 7.22 8.69 8.19 
  6:00 PM  6.20 7.50 N/A N/A N/A 7.45 9.38 6.81 
  7:00 PM  4.05 6.45 N/A N/A N/A 7.47 7.36 5.37 
  8:00 PM  2.78 4.12 N/A N/A N/A 4.81 2.78 3.47 
  9:00 PM  1.86 3.47 N/A N/A N/A 2.96 1.52 2.63 
10:00 PM  1.21 1.82 N/A N/A N/A 1.00 0.67 1.48 
11:00 PM  0.90 1.16 N/A N/A N/A 0.51 N/A 0.98 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.1 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 3 million or more w/ heavy transit 
 Midnight  0.47 0.59 N/A 0.14 N/A 0.25 N/A 0.44 
  1:00 AM  0.16 0.13 N/A 0.09 N/A 0.20 1.79 0.17 
  2:00 AM  0.08 0.06 0.19 N/A N/A 0.08 N/A 0.07 
  3:00 AM  0.03 N/A N/A 0.60 N/A N/A N/A 0.04 
  4:00 AM  0.56 0.47 0.42 0.76 N/A N/A N/A 0.41 
  5:00 AM  1.84 0.70 2.45 1.23 3.12 0.11 0.14 1.08 
  6:00 AM  4.11 1.59 3.42 3.00 11.93 1.31 2.00 2.66 
  7:00 AM  7.78 7.85 9.76 9.75 20.97 4.08 4.42 7.74 
  8:00 AM  7.48 6.22 9.99 10.79 10.30 6.68 2.14 7.09 
  9:00 AM  5.38 3.13 8.15 8.11 0.37 4.46 3.04 4.37 
10:00 AM  5.52 4.59 6.40 4.33 1.06 4.04 2.85 4.79 
11:00 AM  6.07 5.66 5.50 4.73 2.79 4.67 2.68 5.52 
 Noon  6.93 5.23 5.04 3.85 3.77 8.69 5.91 6.29 
  1:00 PM  6.45 5.53 4.92 2.60 2.93 8.03 6.91 6.11 
  2:00 PM  6.21 6.25 7.08 8.91 1.74 9.66 7.80 7.21 
  3:00 PM  7.46 8.16 8.88 5.24 5.59 8.68 9.71 8.14 
  4:00 PM  7.62 6.88 8.40 7.52 8.54 7.12 14.89 7.20 
  5:00 PM  7.79 9.46 6.79 9.27 15.39 7.77 16.18 8.42 
  6:00 PM  6.18 8.18 5.41 9.00 6.90 7.13 6.82 7.04 
  7:00 PM  4.06 7.04 1.65 4.21 1.94 7.34 7.06 5.64 
  8:00 PM  2.83 5.38 2.43 1.16 N/A 4.34 1.98 3.97 
  9:00 PM  2.51 3.74 1.68 2.13 1.04 2.60 2.16 2.89 
10:00 PM  1.41 2.38 0.85 1.76 N/A 1.99 1.52 1.85 
11:00 PM  1.07 0.77 0.59 0.82 1.61 0.77 N/A 0.86 
Total 100 100 100 100 100 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.1 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area but not in a MSA 
 Midnight  0.37 0.39 N/A N/A N/A 0.30 N/A 0.36 
  1:00 AM  0.15 0.26 N/A N/A N/A 0.21 N/A 0.21 
  2:00 AM  0.09 0.17 N/A N/A N/A 0.02 N/A 0.12 
  3:00 AM  0.14 0.05 N/A N/A N/A N/A N/A 0.09 
  4:00 AM  0.69 0.20 N/A N/A N/A 0.06 N/A 0.40 
  5:00 AM  1.50 0.82 N/A N/A N/A 0.57 N/A 1.07 
  6:00 AM  4.24 1.48 N/A N/A N/A 1.82 0.85 2.90 
  7:00 AM  7.98 6.52 N/A N/A N/A 6.97 6.26 7.69 
  8:00 AM  6.08 5.08 N/A N/A N/A 6.94 N/A 5.76 
  9:00 AM  6.36 4.08 N/A N/A N/A 3.67 9.27 5.02 
10:00 AM  6.29 5.14 N/A N/A N/A 5.17 4.94 5.52 
11:00 AM  7.17 6.40 N/A N/A N/A 7.52 5.96 6.66 
 Noon  8.27 6.20 N/A N/A N/A 6.75 7.14 7.00 
  1:00 PM  6.87 5.47 N/A N/A N/A 6.64 7.69 6.13 
  2:00 PM  6.05 7.40 N/A N/A N/A 5.05 5.27 6.94 
  3:00 PM  7.02 8.70 N/A N/A N/A 10.57 9.84 8.64 
  4:00 PM  7.70 8.49 N/A N/A N/A 6.15 10.17 7.75 
  5:00 PM  7.76 9.13 N/A N/A N/A 7.61 10.86 8.17 
  6:00 PM  5.10 7.10 N/A N/A N/A 6.73 13.72 6.10 
  7:00 PM  3.39 6.04 N/A N/A N/A 6.25 4.27 4.70 
  8:00 PM  2.87 5.36 N/A N/A N/A 7.09 1.74 4.23 
  9:00 PM  1.99 3.65 N/A N/A N/A 2.42 1.89 2.75 
10:00 PM  1.16 0.81 N/A N/A N/A 1.10 0.13 0.98 
11:00 PM  0.74 1.05 N/A N/A N/A 0.40 N/A 0.82 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Percent Person Trips by Mode, Time of Day and Urban Size on Weekends 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of less than 250,000 
 Midnight  0.39 0.32 N/A N/A N/A 0.36 N/A 0.34 
  1:00 AM  0.64 N/A N/A N/A N/A N/A N/A 0.19 
  2:00 AM  0.51 0.04 N/A N/A N/A N/A N/A 0.17 
  3:00 AM  0.05 N/A N/A N/A N/A N/A N/A 0.02 
  4:00 AM  0.34 N/A N/A N/A N/A N/A N/A 0.10 
  5:00 AM  0.33 0.76 N/A N/A N/A N/A N/A 0.57 
  6:00 AM  2.06 0.27 N/A N/A N/A 1.46 N/A 0.87 
  7:00 AM  5.52 1.35 N/A N/A N/A 5.02 4.95 2.84 
  8:00 AM  5.44 4.75 N/A N/A N/A 5.93 N/A 5.00 
  9:00 AM  6.74 7.43 N/A N/A N/A 4.66 N/A 6.91 
10:00 AM  6.83 7.12 N/A N/A N/A 5.15 7.64 6.86 
11:00 AM  9.39 9.96 N/A N/A N/A 6.79 2.90 9.44 
 Noon  7.94 8.87 N/A N/A N/A 0.38 14.63 8.05 
  1:00 PM  7.19 8.84 N/A N/A N/A 6.02 20.05 8.35 
  2:00 PM  7.43 7.69 N/A N/A N/A 5.37 7.34 7.48 
  3:00 PM  9.97 5.28 N/A N/A N/A 9.56 N/A 6.87 
  4:00 PM  5.84 6.87 N/A N/A N/A 14.71 11.61 7.21 
  5:00 PM  5.77 8.18 N/A N/A N/A 5.38 9.40 7.25 
  6:00 PM  3.50 5.80 N/A N/A N/A 8.00 17.86 5.59 
  7:00 PM  5.26 5.35 N/A N/A N/A 4.47 3.63 5.26 
  8:00 PM  2.56 5.05 N/A N/A N/A 8.44 N/A 4.47 
  9:00 PM  3.07 3.23 N/A N/A N/A 7.25 N/A 3.40 
10:00 PM  1.68 1.93 N/A N/A N/A 1.08 N/A 1.76 
11:00 PM  1.55 0.92 N/A N/A N/A N/A N/A 1.02 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 250,000 – 499,999 
 Midnight  0.76 0.36 N/A N/A N/A 1.46 N/A 0.54 
  1:00 AM  0.26 0.13 N/A N/A N/A N/A N/A 0.15 
  2:00 AM  0.28 0.06 N/A N/A N/A N/A N/A 0.11 
  3:00 AM  0.21 0.21 N/A N/A N/A N/A N/A 0.19 
  4:00 AM  0.55 0.02 N/A N/A N/A N/A N/A 0.15 
  5:00 AM  0.58 0.09 N/A N/A N/A 0.60 N/A 0.25 
  6:00 AM  1.56 0.34 N/A N/A N/A 0.33 N/A 0.65 
  7:00 AM  3.44 1.14 N/A N/A N/A 3.68 N/A 1.91 
  8:00 AM  6.60 3.41 N/A N/A N/A 3.01 N/A 4.18 
  9:00 AM  7.62 4.74 N/A N/A N/A 4.11 4.88 5.42 
10:00 AM  7.03 6.61 N/A N/A N/A 6.73 5.14 6.75 
11:00 AM  6.80 9.77 N/A N/A N/A 13.24 6.84 9.18 
 Noon  7.71 9.41 N/A N/A N/A 7.94 11.43 8.86 
  1:00 PM  8.21 7.25 N/A N/A N/A 9.76 7.13 7.60 
  2:00 PM  7.93 7.74 N/A N/A N/A 11.41 23.03 8.16 
  3:00 PM  8.14 6.33 N/A N/A N/A 8.56 18.98 7.02 
  4:00 PM  8.26 7.65 N/A N/A N/A 6.63 6.38 7.88 
  5:00 PM  5.75 8.54 N/A N/A N/A 5.03 7.43 7.55 
  6:00 PM  5.30 7.87 N/A N/A N/A 3.15 5.48 7.05 
  7:00 PM  4.02 6.16 N/A N/A N/A 5.06 N/A 5.41 
  8:00 PM  3.47 5.20 N/A N/A N/A 2.34 N/A 4.48 
  9:00 PM  3.07 3.87 N/A N/A N/A 1.95 3.28 3.47 
10:00 PM  1.67 2.19 N/A N/A N/A 3.80 N/A 2.13 
11:00 PM  0.79 0.96 N/A N/A N/A 1.22 N/A 0.91 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 500,000 – 999,999 
 Midnight  0.57 0.28 N/A N/A N/A N/A N/A 0.34 
  1:00 AM  0.46 0.25 N/A N/A N/A N/A N/A 0.29 
  2:00 AM  0.09 0.20 N/A N/A N/A N/A N/A 0.16 
  3:00 AM  0.72 0.08 N/A N/A N/A N/A N/A 0.25 
  4:00 AM  0.92 N/A N/A N/A N/A N/A N/A 0.25 
  5:00 AM  0.74 0.22 N/A N/A N/A 0.22 N/A 0.36 
  6:00 AM  2.03 0.24 N/A N/A N/A 1.34 1.85 0.79 
  7:00 AM  3.81 0.95 N/A N/A N/A 5.67 N/A 1.98 
  8:00 AM  5.51 2.94 N/A N/A N/A 6.60 N/A 3.85 
  9:00 AM  6.46 6.52 N/A N/A N/A 3.66 N/A 6.30 
10:00 AM  7.76 8.11 N/A N/A N/A 4.17 25.47 7.91 
11:00 AM  7.25 8.09 N/A N/A N/A 6.34 8.58 7.88 
 Noon  8.82 10.36 N/A N/A N/A 4.82 28.43 9.72 
  1:00 PM  7.39 8.61 N/A N/A N/A 4.76 10.54 8.17 
  2:00 PM  8.22 8.69 N/A N/A N/A 9.21 N/A 8.54 
  3:00 PM  6.42 7.00 N/A N/A N/A 2.72 6.05 6.60 
  4:00 PM  8.01 6.65 N/A N/A N/A 8.67 12.45 7.15 
  5:00 PM  7.33 7.62 N/A N/A N/A 5.63 2.18 7.42 
  6:00 PM  4.84 6.89 N/A N/A N/A 13.44 N/A 6.61 
  7:00 PM  4.54 6.62 N/A N/A N/A 10.11 4.45 6.19 
  8:00 PM  3.00 4.25 N/A N/A N/A 5.09 N/A 3.90 
  9:00 PM  1.76 2.89 N/A N/A N/A 2.17 N/A 2.49 
10:00 PM  2.05 1.43 N/A N/A N/A 3.46 N/A 1.68 
11:00 PM  1.28 1.09 N/A N/A N/A 1.92 N/A 1.17 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 1,000,000 – 2,999,999 
 Midnight  0.60 0.46 N/A N/A N/A 0.24 1.87 0.51 
  1:00 AM  0.51 0.16 N/A N/A N/A 0.57 N/A 0.29 
  2:00 AM  0.38 0.23 N/A N/A N/A 0.24 N/A 0.27 
  3:00 AM  0.18 0.17 N/A N/A N/A 0.13 N/A 0.16 
  4:00 AM  0.72 0.19 N/A N/A N/A 0.10 N/A 0.33 
  5:00 AM  1.04 0.25 N/A N/A N/A 0.32 N/A 0.50 
  6:00 AM  1.90 0.38 N/A N/A N/A 1.04 1.43 0.88 
  7:00 AM  3.59 1.91 N/A N/A N/A 3.82 1.63 2.54 
  8:00 AM  4.85 3.55 N/A N/A N/A 5.23 1.56 4.09 
  9:00 AM  6.27 5.39 N/A N/A N/A 4.53 1.14 5.57 
10:00 AM  8.43 7.38 N/A N/A N/A 9.06 4.50 7.79 
11:00 AM  8.40 7.52 N/A N/A N/A 6.10 3.25 7.62 
 Noon  8.31 9.25 N/A N/A N/A 9.85 8.63 8.98 
  1:00 PM  7.64 8.53 N/A N/A N/A 6.20 6.99 8.17 
  2:00 PM  7.33 8.65 N/A N/A N/A 11.90 16.00 8.49 
  3:00 PM  7.42 7.69 N/A N/A N/A 5.42 8.90 7.45 
  4:00 PM  8.30 7.58 N/A N/A N/A 8.46 12.12 7.86 
  5:00 PM  6.90 7.04 N/A N/A N/A 6.13 11.34 6.95 
  6:00 PM  4.86 7.45 N/A N/A N/A 6.98 9.67 6.69 
  7:00 PM  3.82 4.47 N/A N/A N/A 5.04 5.76 4.31 
  8:00 PM  2.58 4.30 N/A N/A N/A 2.29 5.22 3.64 
  9:00 PM  2.82 4.00 N/A N/A N/A 3.78 N/A 3.65 
10:00 PM  2.09 1.81 N/A N/A N/A 2.26 N/A 1.90 
11:00 PM  1.08 1.63 N/A N/A N/A 0.32 N/A 1.34 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 3 million or more w/o heavy transit 
 Midnight  0.79 0.34 N/A N/A N/A 0.09 N/A 0.42 
  1:00 AM  0.35 0.26 N/A N/A N/A 0.58 N/A 0.34 
  2:00 AM  0.16 0.24 N/A N/A N/A N/A 2.09 0.21 
  3:00 AM  0.12 0.07 N/A N/A N/A N/A N/A 0.07 
  4:00 AM  0.33 0.09 N/A N/A N/A 0.33 N/A 0.17 
  5:00 AM  0.60 0.05 N/A N/A N/A 0.34 N/A 0.22 
  6:00 AM  1.51 0.76 N/A N/A N/A 1.28 N/A 1.04 
  7:00 AM  3.64 1.06 N/A N/A N/A 3.00 1.97 1.86 
  8:00 AM  5.94 2.65 N/A N/A N/A 2.30 9.88 3.52 
  9:00 AM  6.89 6.70 N/A N/A N/A 4.07 1.62 6.50 
10:00 AM  9.09 8.59 N/A N/A N/A 5.28 6.67 8.35 
11:00 AM  7.88 8.67 N/A N/A N/A 5.08 8.47 8.20 
 Noon  9.10 9.80 N/A N/A N/A 9.07 2.02 9.46 
  1:00 PM  7.50 7.83 N/A N/A N/A 10.03 9.79 7.94 
  2:00 PM  7.29 8.42 N/A N/A N/A 7.94 11.28 8.19 
  3:00 PM  8.19 8.12 N/A N/A N/A 5.87 17.75 7.94 
  4:00 PM  7.16 8.01 N/A N/A N/A 11.43 5.93 8.03 
  5:00 PM  5.29 6.14 N/A N/A N/A 5.33 10.20 5.90 
  6:00 PM  5.90 6.54 N/A N/A N/A 9.20 3.43 6.62 
  7:00 PM  4.38 5.39 N/A N/A N/A 3.82 3.45 5.06 
  8:00 PM  3.27 4.53 N/A N/A N/A 4.58 5.44 4.18 
  9:00 PM  1.72 3.17 N/A N/A N/A 5.12 N/A 2.94 
10:00 PM  1.83 1.48 N/A N/A N/A 4.14 N/A 1.77 
11:00 PM  1.08 1.09 N/A N/A N/A 1.11 N/A 1.06 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area with MSA of 3 million or more w/ heavy transit 
 Midnight  0.66 0.95 0.23 0.93 N/A 1.03 N/A 0.91 
  1:00 AM  0.44 0.43 N/A N/A N/A 0.45 N/A 0.45 
  2:00 AM  0.25 0.12 N/A 1.16 N/A 0.14 N/A 0.18 
  3:00 AM  0.17 0.02 N/A N/A N/A  N/A 0.09 
  4:00 AM  0.53 0.09 0.58 N/A N/A 0.18 N/A 0.21 
  5:00 AM  0.54 0.28 1.22 N/A N/A 0.52 N/A 0.48 
  6:00 AM  2.97 0.59 1.79 5.17 20.57 0.55 N/A 1.28 
  7:00 AM  4.16 1.65 2.76 2.18 N/A 1.11 3.80 2.23 
  8:00 AM  5.99 3.27 5.06 4.80 23.29 4.26 2.05 4.09 
  9:00 AM  6.85 4.23 4.25 6.13 N/A 3.57 0.73 4.74 
10:00 AM  8.41 7.79 5.20 3.95 3.72 6.98 8.22 7.69 
11:00 AM  9.42 7.71 6.18 7.51 N/A 8.82 4.82 8.10 
 Noon  8.23 7.76 15.50 5.31 N/A 10.94 9.84 8.44 
  1:00 PM  8.36 7.70 10.36 4.00 11.47 8.96 9.52 8.05 
  2:00 PM  8.16 9.79 4.68 4.26 14.16 7.80 10.10 8.90 
  3:00 PM  6.15 8.67 11.65 12.12 23.29 6.82 8.49 7.94 
  4:00 PM  6.62 6.61 5.34 11.52 3.49 9.67 12.40 7.02 
  5:00 PM  5.62 6.70 10.47 5.35 N/A 7.31 12.94 6.70 
  6:00 PM  4.74 8.01 6.49 12.23 N/A 6.06 9.32 7.02 
  7:00 PM  3.52 6.52 2.40 5.88 N/A 4.98 1.68 5.40 
  8:00 PM  2.85 4.10 1.25 0.43 N/A 4.67 6.08 3.74 
  9:00 PM  2.47 3.74 1.69 2.44 N/A 2.18 N/A 3.11 
10:00 PM  1.66 1.99 2.30 1.81 N/A 2.04 N/A 1.99 
11:00 PM  1.24 1.27 0.60 2.82 N/A 0.94 N/A 1.23 
Total 100 100 100 100 100 100 100 100 
‘N/A’ implies insufficient data 
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Table 8.2 Continued 
Trip Start Time 
SOV HOV 
Bus and 
Light 
Rail 
Metro, 
Subway 
and 
Heavy 
Rail 
Commuter 
Rail Walk Bicycle Total 
In an urban area but not in a MSA 
 Midnight  0.70 0.20 N/A N/A N/A 1.18 N/A 0.41 
  1:00 AM  0.04 0.19 N/A N/A N/A N/A N/A 0.13 
  2:00 AM  0.17 0.08 N/A N/A N/A 0.27 N/A 0.14 
  3:00 AM  N/A 0.03 N/A N/A N/A N/A N/A 0.02 
  4:00 AM  0.21 0.14 N/A N/A N/A N/A N/A 0.14 
  5:00 AM  1.31 0.27 N/A N/A N/A 0.72 N/A 0.57 
  6:00 AM  1.99 0.68 N/A N/A N/A 2.54 N/A 1.17 
  7:00 AM  3.71 1.88 N/A N/A N/A 4.10 4.78 2.54 
  8:00 AM  5.45 2.82 N/A N/A N/A 4.10 N/A 3.57 
  9:00 AM  7.08 6.31 N/A N/A N/A 5.16 3.88 6.35 
10:00 AM  9.32 8.35 N/A N/A N/A 3.06 N/A 8.11 
11:00 AM  9.23 7.47 N/A N/A N/A 6.91 4.35 7.77 
 Noon  8.91 10.27 N/A N/A N/A 9.20 8.38 9.84 
  1:00 PM  8.54 9.41 N/A N/A N/A 9.26 10.66 9.14 
  2:00 PM  8.33 8.48 N/A N/A N/A 4.26 5.85 8.28 
  3:00 PM  5.87 7.05 N/A N/A N/A 6.11 1.81 6.73 
  4:00 PM  7.22 7.12 N/A N/A N/A 7.77 6.53 7.19 
  5:00 PM  5.45 7.11 N/A N/A N/A 8.52 34.72 6.94 
  6:00 PM  4.51 6.95 N/A N/A N/A 7.21 7.61 6.32 
  7:00 PM  4.74 6.09 N/A N/A N/A 6.55 5.37 5.73 
  8:00 PM  2.42 4.54 N/A N/A N/A 6.43 6.05 4.13 
  9:00 PM  2.03 2.22 N/A N/A N/A 4.10 N/A 2.34 
10:00 PM  1.69 1.36 N/A N/A N/A 1.81 N/A 1.46 
11:00 PM  1.06 1.01 N/A N/A N/A 0.75 N/A 1.00 
Total 100 100 N/A N/A N/A 100 100 100 
‘N/A’ implies insufficient data 
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Figure 8.1 Distribution of Auto Person Trips by Trip Start Times 
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Figure 8.2 Distribution of Non-Motorized Person Trips by Trip Start Times 
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from 4:00 pm until after 6:00 pm when the share declines. HOV on the other hand peaks 
earlier at 3:00 pm to 3:59 pm and is generally more than the SOV trips in the evenings. 
On weekends, the SOV trip reaches their peak level only after 10:00 am whereas HOV 
trips reach their peak level at noon and decreases after that. Share of HOV trips are more 
in the afternoon as compared to that in the morning.  
 
 Figure 8.2 shows on weekdays where only 28% of the bicycle trips are made 
between noon to 4 pm, almost 41% are made on weekends between the four hours. 
However, another 26% of them are made from 4 pm to 6 pm as compared to the 
weekends where their share is only 22.4%. Share of walk trips are generally the same on 
weekdays and weekends.  
 
 Figure 8.3 shows the distribution of person trips made on transit on weekdays and 
weekends by their trip start time in an urban area of a population of 3 million and above 
and with heavy transit. While trips made on bus and light rail shows peaks at 7:00 am to 
7:59 am and 3:00 pm to 3:59 pm on weekdays, on weekends they peak between noon to 
1:59 pm. Trips made on metro, subway and heavy rail are more on weekdays from 7:00 
am to 8:59 am in morning and 4:00 pm to 7:00 pm in evening whereas on weekends their 
major share lies only in evenings from 3:00 pm to 6:59 pm. 
 
8.3 Distribution of Vehicle Trips by Purpose 
 Table 8.3 through 8.8 gives a weekday versus weekend comparison of share of 
vehicle trips made for each purpose by trip start time for different urban area size. Each 
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table is reproduced graphically shown in Figures 8.4 to 8.15 following the tables. Home 
based other trips starts from 7:00 am in the morning and in the evening shows increases 
only in evening at 5:00 pm to 7:00 pm on weekdays. On weekends, they start increasing 
early in the morning and stabilize by 9:00 am. It peaks around noon on weekends and 
decreases afterwards. Non-home based trips peaks at lunch hours around noon.  
 
Figure 8.3 Distribution of Transit Person Trips by Trip Start Times 
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
M
id
ni
gh
t -
 1
2:
59
 a
m
1:
00
 - 
1:
59
 a
m
2:
00
 - 
2:
59
 a
m
3:
00
 - 
3:
59
 a
m
4:
00
 - 
4:
59
 a
m
5:
00
 - 
5:
59
 a
m
6:
00
 - 
6:
59
 a
m
7:
00
 - 
7:
59
 a
m
8:
00
 - 
8:
59
 a
m
9:
00
 - 
9:
59
 a
m
10
:0
0 
- 1
0:
59
 a
m
11
:0
0 
- 1
1:
59
 a
m
N
oo
n 
- 1
2:
59
 p
m
1:
00
 - 
1:
59
 p
m
2:
00
 - 
2:
59
 p
m
3:
00
 - 
3:
59
 p
m
4:
00
 - 
4:
59
 p
m
5:
00
 - 
5:
59
 p
m
6:
00
 - 
6:
59
 p
m
7:
00
 - 
7:
59
 p
m
8:
00
 - 
8:
59
 p
m
9:
00
 - 
9:
59
 p
m
10
:0
0 
- 1
0:
59
 p
m
11
:0
0 
- 1
1:
59
 p
m
Trip Start Time
Pe
rc
en
t T
rip
s
Bus and Light Rail on weekdays Bus and Light Rail on weekends
Metro, Subway and Heavy Rail on weekdays Metro, Subway and Heavy Rail on weekends  
 
8.4 Gender Differences 
 Table 8.9 gives the distribution of person trips by gender and trip start time for 
various urban area sizes. Figures 8.16 and 8.17 give comparison of person trips by gender 
on weekdays and weekends. On weekdays, females have highest person trips from 7:00 
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am to 8:59 am (about 14%) in morning and 3:00 pm to 5:59 pm (about 25%) in the 
evenings but on weekends peak occurs between noon to 2:59 pm (about 26.5%). The 
increase in female person trips starts from 10:00 am on the morning itself as opposed to 
the two peaks – one in morning and the other in evening. Males show similar trends for 
peaks as females. Males start making their trips early in morning at 4:00 am on weekdays 
as opposed to the 5:00 am on weekends.  
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Table 8.3 Percent of Vehicle Trips by Trip Purpose in an Urban MSA Size Less 
Than 250,000 
 
Urban MSA Size of Less than 250,000 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 0.27% 2.19% 0.24% 0.09% 0.12% 0.16% 0.20% 0.30%
1:00 AM 0.14% 0.00% 0.05% 0.56% 0.17% 0.00% 0.10% 0.35%
2:00 AM 0.15% 0.00% 0.43% 0.44% 0.27% 0.00% 0.32% 0.28%
3:00 AM 0.19% 0.31% 0.05% 0.00% 0.03% 0.00% 0.07% 0.03%
4:00 AM 0.89% 1.17% 0.33% 0.00% 0.31% 0.26% 0.45% 0.18%
5:00 AM 4.43% 2.25% 0.85% 0.08% 0.81% 0.20% 1.55% 0.31%
6:00 AM 9.93% 7.04% 1.56% 0.90% 1.01% 0.21% 3.07% 1.27%
7:00 AM 15.11% 9.48% 6.45% 3.45% 5.14% 3.15% 7.74% 3.92%
8:00 AM 6.45% 8.46% 5.15% 4.95% 5.16% 4.00% 5.44% 5.05%
9:00 AM 1.38% 4.49% 5.10% 7.81% 6.32% 7.19% 4.76% 7.30%
10:00 AM 2.36% 2.91% 5.61% 8.13% 7.62% 5.00% 5.65% 6.81%
11:00 AM 4.92% 5.62% 6.11% 9.92% 10.51% 10.93% 7.33% 9.92%
Noon 5.15% 6.63% 5.87% 8.13% 10.91% 11.09% 7.39% 8.79%
1:00 PM 4.41% 0.27% 5.71% 9.28% 7.97% 7.00% 6.20% 7.76%
2:00 PM 4.32% 4.16% 7.43% 7.00% 8.39% 9.53% 7.12% 7.50%
3:00 PM 6.56% 12.50% 7.71% 7.19% 7.00% 6.83% 7.24% 7.56%
4:00 PM 10.01% 4.89% 7.63% 6.64% 7.84% 7.94% 8.17% 6.82%
5:00 PM 10.27% 9.08% 8.89% 6.94% 7.86% 5.64% 8.82% 6.75%
6:00 PM 3.69% 3.01% 7.92% 4.08% 4.44% 6.24% 5.92% 4.58%
7:00 PM 1.88% 4.26% 6.14% 4.66% 3.73% 6.69% 4.49% 5.18%
8:00 PM 1.89% 0.38% 5.42% 4.17% 2.06% 3.00% 3.60% 3.47%
9:00 PM 1.72% 2.23% 2.74% 3.26% 1.12% 3.05% 2.00% 3.09%
10:00 PM 1.80% 4.36% 1.35% 1.46% 1.01% 1.51% 1.33% 1.74%
11:00 PM 2.07% 4.33% 1.25% 0.87% 0.20% 0.39% 1.07% 1.05%
 
Figure 8.4 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size Less Than 250,000 
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Figure 8.5 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size Less Than 250,000 
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Table 8.4 Percent of Vehicle Trips by Trip Purpose in an Urban MSA Size of 
250,000 – 499,999 
 
Urban MSA Size from 250,000 – 499,999 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 1.21% 3.32% 0.15% 0.54% 0.14% 0.31% 0.36% 0.70%
1:00 AM 0.20% 0.00% 0.05% 0.31% 0.06% 0.37% 0.09% 0.31%
2:00 AM 0.34% 0.00% 0.18% 0.14% 0.13% 0.22% 0.19% 0.15%
3:00 AM 0.17% 2.59% 0.06% 0.00% 0.03% 0.00% 0.07% 0.21%
4:00 AM 1.69% 2.99% 0.21% 0.08% 0.13% 0.09% 0.50% 0.32%
5:00 AM 3.67% 3.40% 0.54% 0.17% 0.21% 0.05% 1.06% 0.39%
6:00 AM 10.02% 4.80% 1.96% 0.98% 1.39% 0.14% 3.42% 1.03%
7:00 AM 14.68% 8.99% 6.46% 2.45% 4.53% 0.25% 7.53% 2.32%
8:00 AM 7.47% 9.82% 5.70% 4.80% 6.50% 3.41% 6.32% 4.79%
9:00 AM 2.97% 7.09% 5.52% 6.97% 6.10% 4.01% 5.20% 6.09%
10:00 AM 1.62% 4.51% 5.95% 7.34% 7.61% 5.92% 5.63% 6.69%
11:00 AM 3.29% 3.10% 6.77% 8.53% 9.39% 8.51% 6.93% 8.09%
Noon 5.66% 4.99% 5.99% 8.59% 12.06% 9.25% 7.94% 8.50%
1:00 PM 3.58% 3.10% 6.01% 7.99% 9.40% 8.26% 6.64% 7.68%
2:00 PM 5.32% 3.95% 6.41% 7.58% 8.31% 10.19% 6.82% 8.07%
3:00 PM 6.67% 6.66% 8.14% 6.43% 7.27% 9.86% 7.54% 7.47%
4:00 PM 8.57% 8.89% 6.97% 7.26% 8.02% 10.08% 7.63% 8.23%
5:00 PM 9.97% 2.65% 7.22% 8.61% 6.75% 7.41% 7.61% 7.78%
6:00 PM 3.98% 7.41% 7.26% 5.99% 4.37% 6.88% 5.63% 6.37%
7:00 PM 2.33% 2.43% 5.61% 4.88% 3.07% 5.53% 4.09% 4.88%
8:00 PM 1.63% 1.64% 4.95% 4.47% 2.55% 4.63% 3.48% 4.29%
9:00 PM 1.62% 4.30% 4.24% 3.35% 1.15% 2.58% 2.67% 3.19%
10:00 PM 2.56% 2.64% 2.06% 1.80% 0.24% 0.94% 1.55% 1.61%
11:00 PM 0.78% 0.73% 1.60% 0.75% 0.62% 1.10% 1.11% 0.85%
 
Figure 8.6 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 250,000 – 499,999 
 
0%
5%
10%
15%
20%
M
i
d
n
i
g
h
t
1
:
0
0
 
A
M
2
:
0
0
 
A
M
3
:
0
0
 
A
M
4
:
0
0
 
A
M
5
:
0
0
 
A
M
6
:
0
0
 
A
M
7
:
0
0
 
A
M
8
:
0
0
 
A
M
9
:
0
0
 
A
M
1
0
:
0
0
 
A
M
1
1
:
0
0
 
A
M
N
o
o
n
1
:
0
0
 
P
M
2
:
0
0
 
P
M
3
:
0
0
 
P
M
4
:
0
0
 
P
M
5
:
0
0
 
P
M
6
:
0
0
 
P
M
7
:
0
0
 
P
M
8
:
0
0
 
P
M
9
:
0
0
 
P
M
1
0
:
0
0
 
P
M
1
1
:
0
0
 
P
M
Beginning Hour
P
e
r
c
e
n
t
 
o
f
 
T
o
t
a
l
 
V
e
h
i
c
l
e
 
T
r
i
p
s
HBW HBOther NHB  
131
Figure 8.7 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 250,000 – 499,999 
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Table 8.5 Percent of Vehicle Trips by Trip Purpose in an Urban MSA Size of 
500,000 – 999,999 
 
Urban MSA Size from 500,000 – 999,999 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 0.57% 0.43% 0.58% 0.54% 0.07% 0.20% 0.44% 0.43%
1:00 AM 0.39% 0.00% 0.18% 0.53% 0.02% 0.17% 0.17% 0.39%
2:00 AM 0.23% 0.00% 0.44% 0.17% 0.06% 0.29% 0.27% 0.19%
3:00 AM 0.28% 1.99% 0.11% 0.38% 0.02% 0.17% 0.11% 0.43%
4:00 AM 0.96% 3.18% 0.15% 0.05% 0.35% 0.12% 0.39% 0.49%
5:00 AM 4.55% 2.70% 0.63% 0.47% 0.66% 0.06% 1.39% 0.55%
6:00 AM 10.13% 4.31% 2.39% 0.82% 1.81% 0.80% 3.68% 1.07%
7:00 AM 14.20% 11.60% 7.08% 2.34% 5.84% 1.00% 8.10% 2.64%
8:00 AM 8.42% 7.60% 5.07% 4.62% 5.19% 2.11% 5.74% 4.12%
9:00 AM 2.91% 4.45% 5.18% 7.18% 4.70% 5.07% 4.60% 6.37%
10:00 AM 1.58% 4.60% 6.00% 7.93% 6.79% 8.34% 5.42% 7.78%
11:00 AM 2.53% 2.03% 4.86% 7.29% 9.27% 11.16% 5.87% 7.98%
Noon 3.73% 2.66% 6.47% 9.61% 11.93% 12.35% 7.75% 9.85%
1:00 PM 3.68% 6.76% 5.95% 7.44% 7.82% 10.64% 6.12% 8.27%
2:00 PM 4.36% 9.74% 6.56% 8.17% 7.88% 10.14% 6.56% 8.82%
3:00 PM 7.25% 8.58% 8.07% 7.07% 7.19% 6.88% 7.60% 7.11%
4:00 PM 8.77% 4.02% 7.91% 7.08% 9.44% 7.52% 8.57% 6.96%
5:00 PM 9.79% 3.46% 7.95% 7.90% 6.31% 7.33% 7.78% 7.40%
6:00 PM 5.28% 7.35% 7.69% 5.41% 6.13% 5.04% 6.69% 5.44%
7:00 PM 2.71% 2.24% 6.39% 5.53% 3.16% 3.78% 4.57% 4.79%
8:00 PM 1.68% 4.08% 4.45% 3.67% 2.71% 3.30% 3.37% 3.59%
9:00 PM 2.18% 2.86% 3.20% 2.70% 1.58% 1.14% 2.45% 2.27%
10:00 PM 2.25% 3.83% 2.02% 1.58% 0.80% 0.95% 1.65% 1.56%
11:00 PM 1.57% 1.52% 0.70% 1.53% 0.27% 1.44% 0.72% 1.50%
 
Figure 8.8 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 500,000 – 999,999 
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Figure 8.9 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 500,000 – 999,999 
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Table 8.6 Percent of Vehicle Trips by Trip Purpose in an Urban MSA Size of 
1,000,000 – 2,999,999 
 
Urban MSA Size of 1,000,000 – 2,999,999 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 0.60% 1.07% 0.37% 0.50% 0.18% 0.42% 0.36% 0.52%
1:00 AM 0.42% 1.11% 0.23% 0.34% 0.09% 0.33% 0.22% 0.40%
2:00 AM 0.26% 0.43% 0.23% 0.35% 0.01% 0.22% 0.16% 0.31%
3:00 AM 0.28% 0.65% 0.10% 0.16% 0.20% 0.31% 0.17% 0.24%
4:00 AM 0.89% 2.08% 0.21% 0.21% 0.33% 0.71% 0.43% 0.50%
5:00 AM 4.37% 4.11% 0.63% 0.37% 0.61% 0.42% 1.43% 0.68%
6:00 AM 11.21% 4.60% 2.57% 1.03% 1.68% 0.81% 4.16% 1.23%
7:00 AM 15.25% 8.22% 5.65% 2.41% 4.16% 1.88% 7.23% 2.72%
8:00 AM 7.18% 8.58% 5.47% 4.16% 5.38% 3.22% 5.82% 4.21%
9:00 AM 2.73% 4.49% 4.96% 6.32% 5.23% 4.98% 4.56% 5.81%
10:00 AM 1.93% 4.62% 5.37% 7.78% 7.21% 8.56% 5.22% 7.76%
11:00 AM 2.39% 4.15% 6.03% 8.80% 9.79% 8.13% 6.44% 8.25%
Noon 4.34% 5.82% 5.78% 8.17% 11.13% 11.33% 7.20% 8.92%
1:00 PM 3.83% 4.90% 5.57% 7.60% 8.28% 10.70% 6.05% 8.35%
2:00 PM 4.38% 4.84% 6.10% 7.47% 7.91% 10.20% 6.32% 8.08%
3:00 PM 7.25% 5.19% 7.12% 8.13% 8.96% 7.99% 7.72% 7.85%
4:00 PM 9.35% 8.13% 8.39% 7.55% 8.19% 8.61% 8.51% 7.91%
5:00 PM 10.65% 6.25% 8.76% 7.08% 7.88% 6.38% 8.87% 6.81%
6:00 PM 4.95% 4.48% 8.52% 6.12% 4.64% 5.75% 6.51% 5.87%
7:00 PM 1.83% 4.31% 6.45% 4.37% 3.53% 3.07% 4.51% 3.98%
8:00 PM 1.38% 2.20% 4.99% 3.68% 2.09% 2.14% 3.28% 3.10%
9:00 PM 1.52% 1.92% 3.60% 3.86% 1.64% 2.06% 2.52% 3.17%
10:00 PM 1.51% 4.99% 2.04% 2.04% 0.42% 1.33% 1.42% 2.04%
11:00 PM 1.51% 2.86% 0.85% 1.51% 0.47% 0.44% 0.87% 1.29%
 
Figure 8.10 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 1,000,000 – 2,999,999 
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Figure 8.11 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 1,000,000 – 2,999,999 
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Table 8.7 Percent of Vehicle Trips by Trip Purpose in an Urban MSA Size of 3 
Million or More 
 
Urban MSA Size of 3 million or more 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 0.90% 2.57% 0.59% 0.69% 0.12% 0.42% 0.51% 0.73%
1:00 AM 0.25% 1.53% 0.22% 0.31% 0.13% 0.25% 0.20% 0.37%
2:00 AM 0.19% 0.66% 0.08% 0.23% 0.03% 0.07% 0.09% 0.21%
3:00 AM 0.11% 0.46% 0.06% 0.07% 0.00% 0.15% 0.05% 0.12%
4:00 AM 1.05% 0.94% 0.19% 0.12% 0.45% 0.44% 0.49% 0.28%
5:00 AM 4.44% 2.31% 0.89% 0.24% 0.62% 0.09% 1.54% 0.35%
6:00 AM 9.91% 7.98% 2.09% 1.10% 1.50% 0.77% 3.53% 1.49%
7:00 AM 14.11% 9.02% 6.10% 2.51% 4.70% 1.76% 7.31% 2.73%
8:00 AM 9.59% 7.58% 6.37% 4.66% 5.75% 3.31% 6.83% 4.48%
9:00 AM 3.98% 5.84% 5.31% 6.59% 6.00% 5.42% 5.26% 6.22%
10:00 AM 1.81% 2.56% 5.86% 9.00% 7.15% 9.19% 5.44% 8.62%
11:00 AM 2.05% 4.62% 6.01% 8.30% 9.18% 10.28% 6.21% 8.62%
Noon 3.28% 3.22% 5.15% 8.39% 10.76% 10.43% 6.55% 8.62%
1:00 PM 3.04% 5.40% 5.67% 7.48% 9.59% 9.47% 6.38% 7.90%
2:00 PM 4.06% 7.18% 6.58% 7.21% 8.26% 10.74% 6.59% 8.21%
3:00 PM 7.05% 5.22% 7.10% 7.69% 8.41% 8.50% 7.50% 7.75%
4:00 PM 8.73% 6.13% 7.16% 7.41% 7.31% 6.72% 7.53% 7.12%
5:00 PM 10.98% 7.84% 7.74% 5.92% 7.26% 6.16% 8.25% 6.11%
6:00 PM 6.09% 5.01% 8.03% 6.43% 4.56% 5.62% 6.51% 6.09%
7:00 PM 2.42% 2.97% 6.93% 5.48% 3.29% 3.32% 4.83% 4.69%
8:00 PM 1.39% 2.73% 5.00% 3.91% 2.07% 2.72% 3.32% 3.49%
9:00 PM 1.75% 1.88% 3.61% 3.24% 1.43% 2.38% 2.53% 2.90%
10:00 PM 1.58% 3.39% 1.92% 1.82% 1.01% 1.20% 1.56% 1.76%
11:00 PM 1.22% 2.97% 1.33% 1.21% 0.41% 0.58% 1.02% 1.15%
 
Figure 8.12 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 3 Million or More 
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Figure 8.13 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban MSA Size of 3 Million or More 
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Table 8.8 Percent of Vehicle Trips by Trip Purpose in an Urban Area but Not in an 
MSA 
 
In an urban area but not in an MSA 
HBW HBOther NHB All Purposes 
Hour 
Beginning 
Weekdays Weekends Weekdays Weekends Weekdays Weekends Weekdays Weekends
Midnight 1.06% 1.96% 0.21% 0.32% 0.05% 0.22% 0.33% 0.43%
1:00 AM 0.15% 0.00% 0.23% 0.28% 0.00% 0.00% 0.14% 0.17%
2:00 AM 0.22% 0.61% 0.17% 0.10% 0.01% 0.00% 0.13% 0.11%
3:00 AM 0.18% 0.00% 0.08% 0.00% 0.14% 0.00% 0.12% 0.00%
4:00 AM 1.36% 1.12% 0.22% 0.11% 0.35% 0.05% 0.51% 0.18%
5:00 AM 3.61% 5.81% 0.66% 0.41% 0.69% 0.47% 1.29% 0.87%
6:00 AM 9.68% 7.36% 1.80% 0.91% 2.02% 0.60% 3.51% 1.34%
7:00 AM 14.36% 5.44% 6.28% 2.64% 4.82% 1.97% 7.46% 2.67%
8:00 AM 5.87% 9.22% 5.89% 4.13% 5.27% 2.52% 5.69% 4.08%
9:00 AM 2.74% 1.53% 6.61% 7.07% 6.39% 7.23% 5.75% 6.69%
10:00 AM 1.60% 6.40% 6.67% 9.48% 7.69% 8.49% 5.95% 8.93%
11:00 AM 3.12% 4.42% 6.84% 8.04% 9.89% 10.75% 7.05% 8.53%
Noon 6.92% 6.72% 6.04% 9.11% 11.46% 10.87% 7.98% 9.42%
1:00 PM 5.44% 5.38% 6.26% 8.11% 8.04% 11.54% 6.65% 8.88%
2:00 PM 3.05% 8.62% 6.35% 8.21% 8.22% 8.50% 6.27% 8.32%
3:00 PM 6.77% 6.19% 7.13% 6.44% 8.34% 7.20% 7.43% 6.64%
4:00 PM 9.38% 5.11% 7.33% 7.48% 8.18% 7.74% 8.02% 7.40%
5:00 PM 10.79% 3.47% 7.86% 7.03% 6.82% 5.45% 8.12% 6.27%
6:00 PM 4.67% 4.42% 7.37% 5.93% 4.18% 5.30% 5.78% 5.62%
7:00 PM 2.76% 4.44% 5.76% 5.37% 2.65% 5.18% 4.16% 5.24%
8:00 PM 1.49% 1.86% 4.76% 3.93% 2.56% 2.83% 3.37% 3.43%
9:00 PM 2.09% 1.92% 3.38% 2.54% 1.15% 1.84% 2.41% 2.28%
10:00 PM 1.40% 4.37% 1.44% 1.34% 0.44% 0.87% 1.11% 1.45%
11:00 PM 1.26% 3.64% 0.65% 1.03% 0.62% 0.37% 0.76% 1.05%
 
Figure 8.14 Percent of Weekday Vehicle Trips by Hour by Trip Purpose in an Urban Area but Not in an MSA 
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Figure 8.15 Percent of Weekend Vehicle Trips by Hour by Trip Purpose in an Urban Area but Not in an MSA 
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Table 8.9 Percent of Person Trips by Gender and Start Time  
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of less than 250,000 
 Midnight  0.29 0.12 0.20 0.41 0.27 0.34 
  1:00 AM  0.16 0.05 0.10 0.32 0.06 0.19 
  2:00 AM  0.27 0.17 0.22 0.34 N/A 0.17 
  3:00 AM  0.09 N/A 0.04 N/A 0.03 0.02 
  4:00 AM  0.56 0.17 0.35 0.20 N/A 0.10 
  5:00 AM  1.73 0.85 1.27 0.61 0.52 0.57 
  6:00 AM  3.44 1.78 2.56 0.94 0.79 0.87 
  7:00 AM  7.94 8.17 8.06 3.38 2.30 2.84 
  8:00 AM  4.92 5.23 5.09 5.62 4.38 5.00 
  9:00 AM  3.70 4.60 4.18 7.32 6.50 6.91 
10:00 AM  5.41 5.82 5.62 6.55 7.18 6.86 
11:00 AM  5.95 7.08 6.55 9.53 9.36 9.44 
 Noon  7.17 6.97 7.06 8.31 7.80 8.05 
  1:00 PM  6.00 6.05 6.03 7.41 9.29 8.35 
  2:00 PM  7.13 8.01 7.59 7.48 7.48 7.48 
  3:00 PM  7.74 8.70 8.25 6.02 7.70 6.87 
  4:00 PM  7.14 8.28 7.74 6.61 7.80 7.21 
  5:00 PM  8.85 7.90 8.35 7.33 7.17 7.25 
  6:00 PM  6.34 6.50 6.42 5.80 5.39 5.59 
  7:00 PM  5.78 5.71 5.74 4.80 5.71 5.26 
  8:00 PM  4.14 3.93 4.03 4.22 4.71 4.47 
  9:00 PM  2.40 1.80 2.08 3.40 3.39 3.40 
10:00 PM  1.94 1.39 1.65 2.28 1.25 1.76 
11:00 PM  0.92 0.71 0.81 1.14 0.90 1.02 
Total 100% 100% 100% 100% 100% 100% 
 ‘N/A’ implies insufficient data 
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Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of 250,000 – 499,999 
 Midnight  0.46 0.28 0.36 0.71 0.36 0.54 
  1:00 AM  0.12 0.11 0.12 0.27 0.03 0.15 
  2:00 AM  0.19 0.14 0.16 N/A 0.22 0.11 
  3:00 AM  0.06 0.05 0.05 0.09 0.29 0.19 
  4:00 AM  0.46 0.24 0.34 0.28 0.03 0.15 
  5:00 AM  1.40 0.45 0.91 0.28 0.23 0.25 
  6:00 AM  3.62 2.11 2.83 0.67 0.63 0.65 
  7:00 AM  7.14 7.96 7.57 2.21 1.61 1.91 
  8:00 AM  5.52 5.88 5.71 4.81 3.53 4.18 
  9:00 AM  4.57 4.64 4.60 5.81 5.03 5.42 
10:00 AM  5.14 5.22 5.18 6.63 6.86 6.74 
11:00 AM  5.70 6.52 6.13 9.24 9.10 9.17 
 Noon  7.00 6.87 6.93 8.90 8.84 8.87 
  1:00 PM  5.71 6.54 6.15 7.69 7.50 7.60 
  2:00 PM  6.74 6.77 6.76 8.23 8.14 8.18 
  3:00 PM  8.33 8.50 8.42 6.39 7.66 7.02 
  4:00 PM  7.12 8.06 7.61 7.93 7.83 7.88 
  5:00 PM  7.50 8.11 7.82 7.39 7.71 7.55 
  6:00 PM  6.97 6.73 6.85 6.63 7.47 7.04 
  7:00 PM  5.98 4.91 5.42 5.06 5.75 5.40 
  8:00 PM  4.39 4.23 4.30 4.46 4.49 4.48 
  9:00 PM  2.89 3.20 3.05 3.56 3.39 3.47 
10:00 PM  1.61 1.52 1.56 1.93 2.32 2.12 
11:00 PM  1.39 0.95 1.16 0.84 0.99 0.91 
Total 100% 100% 100% 100% 100% 100% 
 ‘N/A’ implies insufficient data 
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Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of 500,000 – 999,999 
 Midnight  0.21 0.55 0.39 0.29 0.38 0.34 
  1:00 AM  0.27 0.22 0.24 0.36 0.23 0.29 
  2:00 AM  0.40 0.29 0.34 0.23 0.09 0.16 
  3:00 AM  0.15 0.09 0.12 0.38 0.14 0.25 
  4:00 AM  0.41 0.24 0.32 0.54 N/A 0.25 
  5:00 AM  1.36 0.90 1.12 0.48 0.26 0.36 
  6:00 AM  3.92 2.64 3.23 0.97 0.64 0.79 
  7:00 AM  7.68 8.52 8.13 2.53 1.49 1.98 
  8:00 AM  5.42 5.56 5.49 3.90 3.81 3.85 
  9:00 AM  4.37 4.17 4.27 5.75 6.78 6.30 
10:00 AM  4.82 5.33 5.09 9.06 6.89 7.90 
11:00 AM  5.72 5.47 5.58 7.40 8.29 7.87 
 Noon  7.75 7.17 7.44 10.25 9.25 9.72 
  1:00 PM  4.98 5.80 5.42 7.60 8.66 8.17 
  2:00 PM  6.88 7.40 7.16 8.11 8.91 8.54 
  3:00 PM  8.01 8.67 8.36 6.07 7.05 6.59 
  4:00 PM  7.65 8.98 8.36 6.84 7.42 7.15 
  5:00 PM  7.41 7.35 7.38 7.03 7.78 7.43 
  6:00 PM  7.70 7.22 7.44 6.85 6.43 6.63 
  7:00 PM  5.44 4.99 5.20 6.51 5.90 6.19 
  8:00 PM  4.19 3.65 3.90 3.74 4.04 3.90 
  9:00 PM  2.52 2.67 2.60 2.24 2.71 2.49 
10:00 PM  1.80 1.66 1.72 1.51 1.84 1.68 
11:00 PM  0.97 0.47 0.70 1.35 1.01 1.17 
Total 100% 100% 100% 100% 100% 100% 
 ‘N/A’ implies insufficient data 
 
 148
Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of 1,000,000 – 2,999,999 
 Midnight  0.47 0.29 0.38 0.49 0.53 0.51 
  1:00 AM  0.23 0.19 0.21 0.45 0.14 0.29 
  2:00 AM  0.22 0.14 0.18 0.33 0.21 0.27 
  3:00 AM  0.16 0.06 0.11 0.16 0.17 0.16 
  4:00 AM  0.48 0.20 0.34 0.49 0.18 0.33 
  5:00 AM  1.49 0.60 1.03 0.63 0.36 0.50 
  6:00 AM  4.40 2.89 3.62 1.16 0.61 0.88 
  7:00 AM  6.84 7.38 7.12 3.00 2.09 2.54 
  8:00 AM  5.53 6.43 5.99 4.78 3.43 4.09 
  9:00 AM  4.14 4.04 4.09 5.74 5.41 5.57 
10:00 AM  4.73 5.01 4.88 7.39 8.18 7.79 
11:00 AM  5.76 6.32 6.05 7.71 7.54 7.62 
 Noon  6.59 7.12 6.87 8.80 9.15 8.98 
  1:00 PM  5.71 6.00 5.86 7.77 8.56 8.17 
  2:00 PM  6.54 6.96 6.76 8.39 8.57 8.48 
  3:00 PM  8.45 8.55 8.50 7.13 7.76 7.45 
  4:00 PM  7.96 8.39 8.19 7.23 8.47 7.86 
  5:00 PM  8.82 8.89 8.86 6.88 7.02 6.95 
  6:00 PM  6.94 6.56 6.74 6.45 6.92 6.69 
  7:00 PM  5.24 5.24 5.24 4.57 4.05 4.31 
  8:00 PM  3.91 3.79 3.85 3.62 3.67 3.64 
  9:00 PM  2.68 2.96 2.82 3.53 3.78 3.66 
10:00 PM  1.65 1.37 1.51 1.85 1.95 1.90 
11:00 PM  1.06 0.61 0.83 1.43 1.25 1.34 
Total 100% 100% 100% 100% 100% 100% 
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Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of 3 million or more w/o heavy transit 
 Midnight  0.58 0.32 0.44 0.48 0.36 0.42 
  1:00 AM  0.23 0.16 0.19 0.49 0.18 0.34 
  2:00 AM  0.14 0.12 0.13 0.26 0.15 0.21 
  3:00 AM  0.07 0.08 0.07 0.10 0.04 0.07 
  4:00 AM  0.60 0.14 0.36 0.27 0.06 0.17 
  5:00 AM  1.70 0.68 1.17 0.34 0.10 0.22 
  6:00 AM  3.97 2.45 3.18 1.19 0.88 1.04 
  7:00 AM  7.20 6.65 6.91 2.30 1.43 1.86 
  8:00 AM  6.60 6.72 6.66 3.73 3.30 3.52 
  9:00 AM  4.64 5.12 4.89 6.19 6.81 6.50 
10:00 AM  4.91 5.42 5.18 8.34 8.37 8.35 
11:00 AM  5.93 6.48 6.22 8.12 8.29 8.20 
 Noon  5.91 6.26 6.09 8.95 9.97 9.46 
  1:00 PM  5.83 6.20 6.02 7.71 8.16 7.93 
  2:00 PM  7.15 7.59 7.38 8.27 8.12 8.20 
  3:00 PM  8.23 9.11 8.69 7.94 7.97 7.95 
  4:00 PM  7.24 7.71 7.48 7.55 8.49 8.02 
  5:00 PM  8.16 8.22 8.19 5.71 6.10 5.91 
  6:00 PM  6.64 6.97 6.81 6.53 6.71 6.62 
  7:00 PM  5.50 5.26 5.37 4.96 5.16 5.06 
  8:00 PM  3.51 3.44 3.47 4.38 3.98 4.18 
  9:00 PM  2.62 2.62 2.62 3.08 2.79 2.94 
10:00 PM  1.60 1.37 1.48 1.95 1.59 1.77 
11:00 PM  1.04 0.92 0.97 1.15 0.97 1.06 
Total 100% 100% 100% 100% 100% 100% 
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Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area with MSA of 3 million or more w/ heavy transit 
 Midnight  0.45 0.42 0.44 1.32 0.51 0.91 
  1:00 AM  0.17 0.17 0.17 0.43 0.47 0.45 
  2:00 AM  0.09 0.05 0.07 0.28 0.08 0.18 
  3:00 AM  0.05 0.02 0.04 0.18 N/A 0.09 
  4:00 AM  0.69 0.16 0.41 0.27 0.15 0.21 
  5:00 AM  1.51 0.69 1.08 0.73 0.25 0.48 
  6:00 AM  3.39 1.99 2.66 1.49 1.07 1.28 
  7:00 AM  8.01 7.46 7.73 2.55 1.92 2.23 
  8:00 AM  6.37 7.74 7.08 4.43 3.76 4.09 
  9:00 AM  4.19 4.53 4.37 4.71 4.77 4.74 
10:00 AM  4.43 5.11 4.79 7.30 8.07 7.69 
11:00 AM  4.50 6.48 5.53 8.89 7.34 8.10 
 Noon  6.22 6.34 6.28 7.41 9.43 8.43 
  1:00 PM  5.61 6.57 6.10 7.99 8.10 8.05 
  2:00 PM  6.68 7.68 7.20 8.46 9.32 8.90 
  3:00 PM  7.60 8.68 8.16 7.48 8.38 7.94 
  4:00 PM  7.16 7.31 7.24 6.26 7.75 7.01 
  5:00 PM  8.70 8.15 8.41 6.45 6.95 6.70 
  6:00 PM  7.27 6.82 7.04 6.60 7.42 7.01 
  7:00 PM  5.98 5.33 5.64 5.56 5.24 5.40 
  8:00 PM  4.53 3.45 3.97 4.28 3.22 3.74 
  9:00 PM  3.13 2.65 2.88 3.37 2.84 3.11 
10:00 PM  2.14 1.59 1.85 2.33 1.66 1.99 
11:00 PM  1.13 0.60 0.86 1.20 1.30 1.25 
Total 100% 100% 100% 100% 100% 100% 
 ‘N/A’ implies insufficient data 
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Table 8.9 Continued 
 Weekdays Weekends 
Trip Start Time Male Female All Male Female All 
In an urban area but not in a MSA 
 Midnight  0.48 0.27 0.37 0.61 0.21 0.41 
  1:00 AM  0.24 0.19 0.21 0.05 0.21 0.13 
  2:00 AM  0.15 0.10 0.12 0.17 0.11 0.14 
  3:00 AM  0.13 0.05 0.09 0.03 N/A 0.02 
  4:00 AM  0.60 0.21 0.40 0.15 0.13 0.14 
  5:00 AM  1.29 0.86 1.07 0.79 0.35 0.57 
  6:00 AM  3.38 2.43 2.90 1.75 0.60 1.17 
  7:00 AM  7.75 7.64 7.69 2.94 2.15 2.54 
  8:00 AM  5.73 5.78 5.76 4.12 3.03 3.57 
  9:00 AM  5.17 4.88 5.02 5.83 6.85 6.34 
10:00 AM  5.16 5.85 5.52 8.49 7.73 8.11 
11:00 AM  6.02 7.25 6.65 8.35 7.20 7.77 
 Noon  7.33 6.68 7.00 8.33 11.32 9.84 
  1:00 PM  6.09 6.17 6.13 8.35 9.91 9.13 
  2:00 PM  6.58 7.26 6.93 8.50 8.12 8.31 
  3:00 PM  8.14 9.11 8.64 6.38 7.07 6.73 
  4:00 PM  7.57 7.92 7.75 6.67 7.69 7.19 
  5:00 PM  8.17 8.17 8.17 7.14 6.73 6.93 
  6:00 PM  6.13 6.06 6.09 6.69 5.95 6.32 
  7:00 PM  4.53 4.88 4.71 6.09 5.37 5.73 
  8:00 PM  4.20 4.26 4.23 3.79 4.47 4.13 
  9:00 PM  2.90 2.60 2.75 1.99 2.68 2.34 
10:00 PM  1.33 0.64 0.97 1.52 1.39 1.45 
11:00 PM  0.91 0.75 0.83 1.27 0.73 1.00 
Total 100% 100% 100% 100% 100% 100% 
 ‘N/A’ implies insufficient data 
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Figure 8.16 Distribution of Person Trips by Gender and Trip Start Time on 
Weekdays 
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Figure 8.17 Distribution of Person Trips by Gender and Trip Start Time on 
Weekends 
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8.5 Occupancies by Purpose and Trip Start Time 
 Table 8.10 gives the comparison of occupancies on weekdays and weekends by 
trip purpose and trip start time. Shopping trips that had average occupancies of 1.58 on 
weekdays reach maximum value of 2.04 at 9:00 pm to 9:59 pm on weekdays as opposed 
to the 2.71 reached earlier at 6:00 pm to 6:59 pm but on weekends. Social recreational 
trips which had maximum occupancy of 2.11 on weekdays at 11:00 pm -11:59 pm had a 
higher 2.29 occupancy much earlier at 1:00 pm to 1:59 pm in afternoon. Figure 8.18 
shows the change in occupancies that occurred on weekends from weekdays in all urban 
areas. Home based shopping trips show the maximum increase in occupancies in night at 
10:00 pm to 10:59 pm followed by 6:00 pm to 6:59 pm in evening. Except early in 
morning and late at night, all the non-home based trips show an increase in occupancy by 
almost 0.66. Social recreational trips and other home based trips show an increase of 0.40 
with maximum increase being 0.71 at 1:00 pm to 1:59 pm and 0.73 at noon to 12:59 pm 
respectively.  
 154
Table 8.10 Average Occupancy Rate by Time of Day and Purpose 
Trip Start Time HBW HBShop HBSoc HBOther NHB Total 
Weekdays       
 Midnight  1.03 1.38 2.25 1.20 1.53 1.33 
  1:00 AM  1.14 1.18 2.48 1.19 1.62 1.41 
  2:00 AM  1.05 1.55 2.06 1.75 2.77 1.73 
  3:00 AM  1.01 1.17 1.12 1.41 2.46 1.47 
  4:00 AM  1.29 1.26 1.03 1.24 1.19 1.24 
  5:00 AM  1.09 1.01 1.10 1.63 1.31 1.17 
  6:00 AM  1.10 1.37 1.13 1.69 1.43 1.22 
  7:00 AM  1.08 1.25 1.20 1.78 1.25 1.25 
  8:00 AM  1.08 1.29 1.43 1.62 1.40 1.32 
  9:00 AM  1.06 1.40 1.60 1.45 1.35 1.33 
10:00 AM  1.11 1.74 1.73 1.47 1.46 1.48 
11:00 AM  1.07 1.60 1.76 1.47 1.47 1.46 
 Noon  1.07 1.61 1.73 1.61 1.49 1.48 
  1:00 PM  1.04 1.52 1.58 1.56 1.46 1.44 
  2:00 PM  1.10 1.63 1.94 1.66 1.55 1.52 
  3:00 PM  1.13 1.66 1.85 1.69 1.60 1.49 
  4:00 PM  1.16 1.52 1.87 1.63 1.47 1.42 
  5:00 PM  1.12 1.55 1.94 1.76 1.53 1.45 
  6:00 PM  1.07 1.50 1.81 1.62 1.77 1.51 
  7:00 PM  1.17 1.69 1.69 1.73 1.71 1.61 
  8:00 PM  1.05 1.56 2.10 1.67 1.84 1.69 
  9:00 PM  1.04 2.04 1.82 1.70 1.98 1.65 
10:00 PM  1.05 1.73 1.83 1.47 2.09 1.49 
11:00 PM  1.06 1.34 2.11 1.63 2.07 1.62 
Total 1.10 1.58 1.79 1.62 1.51 1.43 
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Table 8.10 Continued 
Trip Start Time HBW HBShop HBSoc HBOther NHB Total 
Weekends       
 Midnight  1.34 1.71 2.34 1.68 1.75 1.75 
  1:00 AM  1.00 2.00 1.99 1.34 2.40 1.62 
  2:00 AM  1.00 N/A 2.13 1.87 2.26 1.84 
  3:00 AM  1.04 1.00 1.74 1.00 1.86 1.35 
  4:00 AM  1.00 1.00 1.25 1.42 1.29 1.24 
  5:00 AM  1.07 1.05 1.17 1.65 1.11 1.24 
  6:00 AM  1.02 1.99 2.13 2.39 1.46 1.59 
  7:00 AM  1.05 1.41 1.63 1.58 1.75 1.45 
  8:00 AM  1.15 1.99 1.95 1.81 1.80 1.73 
  9:00 AM  1.11 1.76 2.00 1.85 2.03 1.84 
10:00 AM  1.07 1.84 2.14 1.92 2.15 1.95 
11:00 AM  1.07 1.95 2.17 1.73 2.09 1.94 
 Noon  1.15 1.92 2.19 2.34 2.07 2.09 
  1:00 PM  1.09 1.65 2.29 1.99 2.19 1.99 
  2:00 PM  1.11 2.01 2.23 2.00 2.14 2.01 
  3:00 PM  1.04 2.33 2.24 1.78 2.23 2.03 
  4:00 PM  1.32 1.93 2.07 1.90 2.14 1.95 
  5:00 PM  1.16 1.92 2.30 1.88 2.09 1.95 
  6:00 PM  1.10 2.71 2.22 2.09 2.24 2.16 
  7:00 PM  1.24 2.06 2.24 2.06 2.42 2.11 
  8:00 PM  1.06 2.16 2.23 2.17 2.38 2.17 
  9:00 PM  1.04 2.14 2.22 2.28 2.27 2.15 
10:00 PM  1.19 3.80 1.91 1.94 1.98 1.95 
11:00 PM  1.27 1.61 2.18 1.90 2.33 1.89 
Total 1.12 2.00 2.16 1.95 2.12 1.96 
 
Figure 8.18 Change in Occupancies by Trip Purpose and Trip Start Time 
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CHAPTER 9 
MODELLING OF ACTIVITY AND TRAVEL BEHAVIOR 
 
9.1 Introduction 
This section looks into the effect of the socio-demographics onto activity and 
travel behavior. Not only is the effect of socio-demographics seen, but also an attempt 
has been made to explore what kind of tradeoffs does occur between the activity and 
travel behavior. The section begins with model specification, followed by some data 
cleaning process that was required and finally the structural equation modeling for both 
weekdays and weekends.  
 
9.2 Model Specification 
The objective of this part of the report is to develop a model that could help 
explore relationships among the socio-demographics, activity participation and the travel 
behavior. Based on literature and travel behavior theory, a possible structural equation 
model is postulated as shown in Figure 9.1. This framework is intended to capture how 
derived is the demand for travel for different activities. The activity behavior or rather 
participation is defined by the time spent by the individual performing that activity and 
travel behavior is essentially the time spent in driving (or being driven) for that activity. 
The socio-demographic characteristics of the individual are treated as exogenous 
variables whereas the activity participation and travel behavior is treated as the  
endogenous variables. The model is intended to capture how the socio-demographics can 
affect the travel behavior directly and indirectly through different activities in which the 
individual is engaged. The effects among the activities are hypothesized based on 
importance of each activity and the obligation level. In, other words we assume that 
people would give propriety in allocating the time to the subsistence activity first, 
maintenance activity second, followed by recreational and social activities. In addition, 
higher level travel times are supposed to directly affect the lower level activities.  
 
Figure 9.1 Activities Participation Model 
 
ACTIVITY 
PARTICIPATION 
SOCIO-
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That is, travel time for subsistence activity affects the maintenance, recreational and 
social activities. The simultaneous relationships are estimated by the use of structural 
equations model.  
 
9.3 Data Preparation 
The original sample sizes capturing the trip information and person level 
information of only urban households and the trips of 75 miles or less in length were 
used. A trip tour starting from home and ending at home was considered as a complete 
tour while other tours that included beginning of a trip from a non home based location 
and or/and ending at home based location on any day was considered belonging to an 
incomplete trip chain. Thus, only those persons’ trip information was selected who had 
complete tour information. The trip file, that contained the origin and destination of each 
trip, had almost 36 classifications of valid trip purposes. Many classification schemes 
exist in literature. Conventional method is to group into two categories – work and non-
work. In this report, modern consumer theory of classification into four types of out-of-
home activities – Subsistence, Maintenance, Recreational and Social was followed in the 
analysis. Table 9.1 shows how the various activity classifications were composed from 
the NHTS purposes. The various activity types and the corresponding travel required (in 
minutes) was aggregated for the person for the entire day and linked with other socio-
demographics characteristics of the person. Essentially age, gender, worker status, 
education level, household income, number of persons in the household and the number 
of children in the household was supposed sufficient to represent the person’s 
characteristics. Finally only those persons were selected who were 16 years or above to 
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give more meaning of subsistence activity to the individuals. The final sample thus 
contained 18,460 persons who traveled on weekdays and 6,143 persons who traveled on 
weekends. Table 9.2 gives the person characteristics of all such persons. 
Table 9.1 Activity Categorization 
Original 2001 NHTS Trip Purposes Activity Categories 
Go to work 
Return to work 
Attend business meeting/trip 
Other work related 
School activity 
Go to school as a student 
SUBSISTENCE 
Shopping/errands 
Meals 
Get/eat meal 
Coffee/ice cream/snacks 
Buy goods: groceries/clothing/hardware store 
Buy services: video rentals/dry cleaner/post office/car 
service/bank 
Buy gas 
Family personal business/obligations 
Use professional services: attorney/accountant 
Use personal services: grooming/haircut/nails 
Pet care: walk the dog/vet visits 
Attend meeting: PTA/home owners association/local government 
Go to library: school related 
Medical or dental services 
OS – Day care 
Transport someone 
Pickup someone 
Rake and Wait 
Drop someone off 
MAINTENANCE 
Go to gym/exercise/play sports 
Rest or relaxation/vacation  
Social/recreational 
RECREATIONAL 
Go to religious activity 
Visit friends/relatives 
Go out/hang out: entertainment/theater/sports event/go to bar 
Visit public place: historic site/museum/park/library 
Attend funeral or wedding 
Social event 
Other reason 
SOCIAL 
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Table 9.2 Characteristics of Persons Aged 16 Years and Above in Urban Areas 
Characteristic Weekday         Weekend 
     
Sample Size 18,460 6,143
Population 82,161,864 30,612,254
   
Age(in years) 42.67 43.16
 16-24 15.06% 15.43%
 25-39 32.38% 30.14%
 40-64 39.74% 41.10%
 65-74 7.57% 7.95%
 75-84 4.47% 4.76%
 85+ 0.77% 0.61%
   
Gender   
 Male 48.44% 48.84%
 Female 51.56% 51.16%
   
Worker  70.65% 70.44%
Driver  93.60% 92.70%
   
Educational Levelκ  
 Low 35.80% 37.90%
 Medium 30.10% 29.60%
 High 34.10% 32.60%
      
                                                         Daily Activity Durations (minutes) 
  All Non-Zero All Non-Zero
Subsistence 288.77 466.98 70.70 367.38
Maintenance 63.95 88.78 87.58 111.71
Recreational 14.91 103.61 19.21 125.50
Social 32.29 151.51 93.36 192.55
   
                                                          Daily Travel Durations (minutes) 
  All Non-Zero All Non-Zero
Subsistence 20.03 32.36 4.76 24.71
Maintenance 25.60 35.04 28.57 36.12
Recreational 3.53 23.83 4.55 28.86
Social 5.24 24.40 13.49 27.72
κ Refer Table 3.3 for details on categorization of educational level of the respondent. 
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9.4 Theory of Structural Equations Modeling 
A structural equation model (SEM) is used to capture the causal influences 
(regression effects) of the exogenous variables on the endogenous variables. It has 
several advantages over other linear-in-parameters statistical methods. Golob (2003) 
summarized how the flexibility of this linear in parameter multivariate statistical 
modeling technique has been used in various transportation applications. The standard 
form of a structural equation model (without latent variables) is given as: 
Y = B.Y + Γ.X + e 
where Y is a column vector of p endogenous variables, X is a column vector of q 
exogenous variables. B is the p×p matrix of parameters between the endogenous 
variables, Γ is the p×q matrix of parameters from the exogenous variables to the 
endogenous variables, Ψ = E[e.eT] is the variance-covariance matrix of the p error terms 
and Ф is the q×q covariance matrix of X. The equation can be rewritten as  
Y = [I - B]-1[Γ.X + e] 
where I denotes the identity matrix of rank p. For identification, it is assumed that B is 
chosen such that [I-B] is non-singular. This type of structural equations systems are 
estimated generally using the method of moments (also called variance analysis methods 
or covariance (structure) analysis). It follows the idea that the matrix of population 
covariance matrix of observed variables (in our case all the exogenous and endogenous 
variables since there is no latent variable) given by S, matches as close as possible to the 
covariance matrix, Σ(θ),  of the variables implied by the model system in terms of model 
parameters (θ). With multiple endogenous variables in the SEM, several methods such as 
normal theory Maximum Likelihood (ML), unweighted least squares (ULS), generalized 
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weighted least squares (GWLS) and asymptotically distribution-free weighted least 
squares (ADF) developed generally involve minimization of a scalar fitting function that 
makes this possible. The selection of an appropriate estimation method depends on the 
assumptions made on probability distribution, the scale properties of the variables, the 
complexity of the model and the sample size. ML method is used most often in 
transportation research because of being robust against violations of multivariate 
normality for sample sizes. Missing, non-normal, truncated and censored data biases the 
estimation results obtained from the ML method. To minimize the biases, ADF method is 
used that yield consistent and asymptotically efficient estimators. The fitting function that 
is minimized in the ADF method of estimation of structural parameters is given by 
FADF = [s - σ(θ)]T W-1 [s - σ(θ)] 
where s is a vector of censored correlation coefficients for all pairs of endogenous and 
exogenous variables i.e. a vector of ½(p+q)(p+q+1) elements of S,  σ(θ) is a vector of 
model-implied correlations for the same variable pairs i.e. a vector of ½(p+q)(p+q+1) 
elements of Σ(θ), and W is a positive definite weight matrix whose best choice is a 
consistent estimator of the asymptotic covariance. Browne (1984) demonstrated that 
under very generalized conditions,  
W = (wij,kl – wij.wkl)/N 
is a consistent estimator, where wij,kl denotes the fourth ordered moments of the variables 
around their means, wij and wkl denote covariances, and N the number of observations. 
According to Kuppam and Pendyala (2001), model coefficients through the ML and the 
ADF estimation are same if the endogenous variables are continuous, however the later 
lacks in obtaining the intercepts. The estimation of the models in this report has been 
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done via ADF method using AMOS software (Arbuckle, 2000), however the intercepts 
are produced that were a result of ML method.  
 The model fit is assessed by various measures. The χ2 test statistic is used to test 
the null hypothesis that the theoretical model fits the data. If the model provides a good 
fit, then the obtained χ2 value should be small and the p value associated with the χ2 
should be relatively large (i.e. greater than 0.05). Although χ2 is a useful index, it is 
generally accepted that it should be interpreted with caution and supplemented with other 
goodness of fit indices. The χ2 test can be influenced with factors other than the validity 
of the theoretical model: factors such as sample size, departures form multivariate 
normality, and the complexity of the model. Some researchers use the criteria that the 
ratio of the χ2 value to its degrees of freedom should be less than 2.00. Since for large 
samples, Hoelter’s Critical N (CN) is used that gives the sample size for which the χ2 
would correspond to p=0.05. As a rule of thumb, model having CN value greater than 
200 is assumed acceptable. Comparative Fit Index (CFI) has been proposed as alternative 
to the χ2 test. It ranges from 0 to 1 but values over 0.90 are said to be indicative of an 
acceptable fit. Goodness of fit measure based on χ2 value for a single model such as the 
root mean square error of approximation (RMSEA) describing the discrepancy per degree 
of freedom is also used. For a good model, value of RMSEA less than 0.05 is suggested. 
Goodness of fit measures based on the direct comparison of the sample and model-
implied variance covariance matrices include the Goodness-of-Fit Index (GFI) and the 
Adjusted Goodness-of-Index (AGFI), adjusted for the degrees of freedom in the model. 
  
 
9.5 Model Estimation Results 
Structural Equations Modeling gives an insight into three types of relationships 
between the variables – the total, the direct and the indirect effect. The total effects of the 
endogenous variables on each other are given by  
Txx = [I - B]-1 - I 
and the total effects of the exogenous variables on the endogenous variables are given by  
Txy = [I - B]-1 Γ 
The total effect of one variable on another is the sum of the direct effect and the indirect 
effect that can occur with another variable(s) in between. Direct and indirect effect has 
significance in the sense that in one way it may lead to an increase whereas in another 
way it may lead to a decrease (if the signs of both the effects are opposite). Figure 9.2 
illustrates the concept of the direct and indirect effect. In the figure, variable A effects C 
directly and indirectly through another variable B. Model estimation results are produced 
separately for weekdays and weekends. 
 
Figure 9.2 Illustration of Direct, Indirect and Total Effects 
 
B
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A C 
β1 β2
d 
Direct Effect = Regression Coefficient (d) 
Indirect Effect = β1* β2
Total Effect (t) = d + β1* β2
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9.5.1 Weekdays 
The estimation results for weekdays describing the effect of socio-demographics 
on activity durations and travel times are shown in Table 9.3 whereas Table 9.4 shows 
the interactions between the activity durations and travel times. Various goodness-of-fit 
measures are reproduced in the Table 9.3.  The χ2 goodness of fit shows that null 
hypothesis about sample moments being equal to the implied moments cannot be 
rejected.  All measures of goodness of fit such as good of fit index (GFI), Adjusted 
goodness of fit index (AGFI), and root mean square error of approximation (RMSEA) are 
all acceptable by model fit criteria according to Golob (2003).  
Table 9.3 Effect of Socio-Demographics on Activity and Travel Time on Weekdays 
  
Endogenous 
Variable 
Intercept Effect Age Age2 Male High 
Educ. 
Worker 
Status 
High 
Income 
HH 
Size 
No. of 
Children 
153.58 Total 4.26 -0.09 73.83 -12.98 159.92 20.68 0.00 -16.32 
  Direct 4.26 -0.09 73.83 -12.98 159.92 20.68 - -16.32 
Subsistence 
Activity 
Duration 
  Indirect 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
81.15 Total 0.72 0.00 -18.03 1.78 -21.90 1.35 -3.13 6.17 
  Direct 1.30 -0.01 -7.92 - - 4.18 -3.13 3.94 
Maintenance 
Activity 
Duration 
  Indirect -0.58 0.01 -10.11 1.78 -21.90 -2.83 0.00 2.23 
25.95 Total -0.21 0.00 3.26 5.51 -5.13 4.93 -1.09 1.49 
  Direct - - 5.19 5.09 - 5.83 -1.27 1.19 
Recreational 
Activity 
Duration 
  Indirect -0.21 0.00 -1.93 0.42 -5.13 -0.89 0.17 0.31 
101.98 Total -1.82 0.02 -4.59 0.55 -6.99 -2.32 0.45 -0.78 
  Direct -1.38 0.01 - - 4.15 - - -1.38 
Social 
Activity 
Duration 
  Indirect -0.45 0.01 -4.59 0.55 -11.14 -2.32 0.45 0.60 
-4.43 Total 0.59 -0.01 8.68 -0.63 10.40 2.83 0.04 -0.75 
  Direct 0.39 0.00 5.40 - 3.37 2.00 - - 
Travel time 
for 
Subsistence 
  Indirect 0.20 0.00 3.28 -0.63 7.04 0.83 0.04 -0.75 
12.24 Total 0.51 0.00 -4.10 0.44 -6.44 1.01 -1.46 3.73 
  Direct 0.44 0.00 - - - 1.21 -0.99 2.45 
Travel time 
for 
Maintenance 
  Indirect 0.07 0.00 -4.10 0.44 -6.44 -0.20 -0.47 1.29 
0.69 Total 0.04 0.00 0.22 1.27 -1.00 1.10 -0.26 0.21 
  Direct 0.08 0.00 - 0.57 - 0.57 -0.14 - 
Travel time 
for 
Recreational 
  Indirect -0.04 0.00 0.22 0.70 -1.00 0.53 -0.12 0.21 
1.70 Total -0.20 0.00 -0.71 0.10 -1.18 0.09 -0.11 0.02 
  Direct - - - - - 0.36 -0.13 - 
Travel time 
for Social 
  Indirect -0.20 0.00 -0.71 0.10 -1.18 -0.27 0.02 0.02 
N = 18460; χ2 = 39 with df = 31; p-val = 0.153; GFI = 1.00; AGFI = 1.00; RMSEA = 0.004; CFI = 1.00; CN = 21290. All variables 
are significant at 95% level of confidence 
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The model results in Table 9.3 shows that males spend almost 74 minutes on an 
average more as compared to females. Females on the other hand spend more time on out 
of home maintenance and social activities. This agree with the earlier literature that 
suggested the household obligations are been more attached to females than males. 
Tradeoff between various activities and the travel times can clearly be seen in Table 9.4 
An increase in one activity leads to a decrease in duration of any other activity down the 
activities hierarchy. An hour of subsistence activity reduces maintenance, recreational 
and social activities by 8.5 min, 2 min and 4.2 minutes respectively. An hour of 
maintenance activity reduces the social activity by almost 9.6 minutes.  Persons 
belonging to higher income households (those with $55K or more) spend more time on 
work and work related activities on weekdays possibly because of more work obligations 
to be met. However they have spend more time on recreation and maintenance activities 
too implying more complex trip chaining behavior by these households. Although most 
of the direct effects are reinforced by the indirect effects but there are few cases where 
the indirect effect tend to offset the direct effect. Consider the effect of male on the 
recreational activity duration. Males spend more time on recreational activities. However, 
spending more time on subsistence activities leads to spending lesser times on all other 
activities. Further by spending less time on maintenance activities will lead to spending 
more time on other recreational activity. Thus, the indirect effect is the sum of the above 
two indirect effects which comes out to be favoring less time on recreational activities 
possibly because of too much time spent on subsistence activity leaving them with not 
quite enough time to be spent on recreational ones. Similar kind of tradeoff occurs with 
the effect of worker status on social activity duration. 
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Table 9.4 Effect of Activity Participation on Travel Time on Weekdays 
 
Endogenous 
Variable 
Effect 
Type Subs. Activity 
Duration 
Maint. 
Activity 
Duration 
Recr. 
Activity 
Duration 
Social 
Activity 
Duration 
Travel 
Time 
for 
Subs. 
Travel 
Time for 
Maint. 
Travel 
Time 
for 
Recr. 
Total - - - - - - - 
Direct - - - - - - - 
Subsistence 
Activity 
Duration Indirect - - - - - - - 
Total -0.14 - - - - - - 
Direct -0.14 - - - - - - 
Maintenance 
Activity 
Duration Indirect 0.00 - - - - - - 
Total -0.03 -0.06 - - - - - 
Direct -0.04 -0.06 - - - - - 
Recreational 
Activity 
Duration Indirect 0.01 0.00 - - - - - 
Total -0.07 -0.12 -0.07 - - - - 
Direct -0.09 -0.12 -0.07 - - - - 
Social 
Activity 
Duration Indirect 0.02 0.00 0.00 - - - - 
Total 0.04 -0.01 -0.01 -0.02 - - - 
Direct 0.04 -0.01 -0.01 -0.02 - - - 
Travel Time 
for Subs. 
Activity  Indirect 0.00 0.00 0.00 0.00 - - - 
Total -0.04 0.16 -0.02 -0.01 0.05 - - 
Direct -0.02 0.16 -0.02 -0.01 0.05 - - 
Travel Time 
for Maint. 
Activity  Indirect -0.02 0.00 0.00 0.00 0.00 - - 
Total -0.01 -0.01 0.12 0.00 -0.01 - - 
Direct 0.00 0.00 0.12 - -0.01 - - 
Travel Time 
for Recr. 
Activity Indirect 0.00 -0.01 0.00 0.00 0.00 - - 
Total -0.01 -0.01 -0.01 0.11 0.00 0.03 0.03 
Direct 0.00 0.00 0.00 0.11 - 0.03 0.03 
Travel Time 
for Social 
Activity  Indirect -0.01 -0.01 -0.01 0.00 0.00 0.00 0.00 
 
The indirect effects seem to be stronger than the direct effect. A worker would spend 
much more time on subsistence activity as compared to any other activity. However, an 
increase in the subsistence activity duration would lead to decrease in maintenance, 
recreational and social activities duration. The net effect of all possible tradeoffs that 
would occur through the worker status to the social activity mediating between other 
activities comes out to be a decrease in social activity participation. Thus, these total 
effects give a good picture of what all factors are causing the change in the behavior.  
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As far as the travel times are concerned, males are found to travel more for 
subsistence activity that they have to perform and similarly less travel for maintenance 
activities. Table 9.4 shows interactions between the travel time and the activity durations. 
More is the activity duration; more is the travel time that is being devoted to that activity 
fulfillment. Further more is the travel time for subsistence activity, more is the time spent 
in traveling for maintenance activity and less time for the recreational activity. This can 
be explained by the fact that recreational activities are not performed possibly due to 
commuting stress tend to take control when the work requires a lot of travel. 
 
9.5.2 Weekends 
The estimation results for weekends describing the effect of socio-demographics 
on activity durations and travel times are shown in Table 9.5 whereas Table 9.6 shows 
the interactions between the activity durations and travel times. Various goodness-of-fit 
measures as produced for the weekends are reproduced in Table 9.5.  The χ2 goodness of 
fit shows that null hypothesis about sample moments being equal to the implied moments 
cannot be rejected.  All measures of goodness of fit such as good of fit index (GFI), 
Adjusted goodness of fit index (AGFI), and root mean square error of approximation 
(RMSEA) are all acceptable by model fit criteria according to Golob (2003).  
The effect of socio-demographics on the activity and travel behavior is almost same with 
only difference that occur is in the magnitude of the effects. One of the differences that 
are visible on direct comparison is that workers participate in social activities on 
weekends as opposed to an average non-participation behavior exhibited on weekdays.  
Other is the effect of persons belonging to high income households. High income  
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Table 9.5 Effect of Socio-Demographics on Activity and Travel Time on Weekends 
 
Endogenous 
Variable 
Intercept Effect Age Age2 Male High 
Educ. 
Worker 
Status 
High 
Income 
HH 
Size 
No. of 
Children 
89.17 Total -1.28 0.00 27.92 -21.84 40.29 -10.35 5.56 -11.87 
 Direct -1.28 - 27.92 -21.84 40.29 -10.35 5.56 -11.87 
Subsistence 
Activity 
Duration  Indirect 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
75.18 Total 1.55 -0.02 -13.94 2.89 -5.33 1.37 -0.74 1.57 
 Direct 1.38 -0.02 -10.24 - - - - - 
Maintenance 
Activity 
Duration  Indirect 0.17 0.00 -3.69 2.89 -5.33 1.37 -0.74 1.57 
24.93 Total -0.04 0.00 10.22 6.50 -1.22 3.79 -2.15 3.12 
 Direct - 0.00 10.45 5.84 - 3.48 -1.98 2.76 
Recreational 
Activity 
Duration  Indirect -0.04 0.00 -0.23 0.66 -1.22 0.31 -0.17 0.36 
184.89 Total -2.31 0.02 -4.04 1.80 1.19 -9.55 2.55 1.08 
 Direct -2.13 0.02 - - 7.24 -10.22 2.88 - 
Social 
Activity 
Duration  Indirect -0.19 0.01 -4.04 1.80 -6.06 0.67 -0.33 1.08 
0.58 Total -0.06 0.00 2.60 -1.06 2.90 -0.47 0.26 -0.57 
 Direct - - 1.28 - 1.00 - - - 
Travel time 
for 
Subsistence  Indirect -0.06 0.00 1.32 -1.06 1.90 -0.47 0.26 -0.57 
12.98 Total 0.65 -0.01 -1.13 0.69 -1.44 0.51 -0.85 0.38 
 Direct 0.35 0.00 1.49 - - - -0.63 - 
Travel time 
for 
Maintenance  Indirect 0.31 0.00 -2.62 0.69 -1.44 0.51 -0.22 0.38 
0.90 Total 0.15 0.00 2.25 0.91 -0.35 0.57 -0.68 0.44 
 Direct 0.13 0.00 1.01 - - - -0.36 - 
Travel time 
for 
Recreational  Indirect 0.01 0.00 1.24 0.91 -0.35 0.57 -0.32 0.44 
6.22 Total -0.21 0.00 -1.37 0.24 -0.95 -0.93 -0.26 0.15 
 Direct - - -0.90 - -0.90 - -0.46 - 
Travel time 
for Social 
  Indirect -0.21 0.00 -0.48 0.24 -0.05 -0.93 0.21 0.15 
N = 6143; χ2 = 8 with df = 39; p-val = 0.91; GFI = 1.00; AGFI = 1.00; RMSEA = 0.000; CFI = 1.00; CN = 12041. All variables are 
significant at 95% level of confidence 
 
households are possibly spending les time on weekend subsistence activity may be 
mostly because of a non-working day and substitution to other activities. The lesser they 
spend their time on the subsistence activity the lesser is the time that is been required for 
it. Number of children has a positive effect on the social activity duration. Where 
weekdays tend to more of a working day with not much time required by the household 
members to involve in social activities, weekends may be the chance for whole family to 
involve in social activities. Similar to behavior on weekdays, the travel time for a specific 
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activity type increase only if the activity duration increases. An increase in activity 
duration on particular type leads to a decrease in duration and travel time for all other 
activities.  
 
Table 9.6 Effect of Activity Participation on Travel Time on Weekends 
 
Endogenous 
Variable 
Effect 
Type Subs. Activity 
Duration 
Maint. 
Activity 
Duration 
Recr. 
Activity 
Duration 
Social 
Activity 
Duration 
Travel 
Time for 
Subs. 
Travel 
Time for 
Maint. 
Travel 
Time 
for 
Recr. 
Total - - - - - - - 
Direct - - - - - - - 
Subsistence 
Activity 
Duration Indirect - - - - - - - 
Total -0.13 - - - - - - 
Direct -0.13 - - - - - - 
Maintenance 
Activity 
Duration Indirect 0.00 - - - - - - 
Total -0.03 -0.06 - - - - - 
Direct -0.04 -0.06 - - - - - 
Recreational 
Activity 
Duration Indirect 0.01 0.00 - - - - - 
Total -0.15 -0.28 -0.25 - - - - 
Direct -0.20 -0.29 -0.25 - - - - 
Social 
Activity 
Duration Indirect 0.05 0.02 0.00 - - - - 
Total 0.05 0.00 0.00 0.00 - - - 
Direct 0.05 0.00 0.00 0.00 - - - 
Travel Time 
for Subs. 
Activity  Indirect 0.00 0.00 0.00 0.00 - - - 
Total -0.04 0.16 -0.02 -0.02 0.17 - - 
Direct -0.03 0.15 -0.02 -0.02 0.17 - - 
Travel Time 
for Maint. 
Activity  Indirect -0.01 0.01 0.00 0.00 0.00 - - 
Total -0.01 -0.01 0.13 -0.01 0.00 0.02 - 
Direct -0.01 -0.01 0.13 -0.01 - 0.02 - 
Travel Time 
for Recr. 
Activity Indirect 0.00 0.00 0.00 0.00 0.00 0.00 - 
Total -0.02 -0.03 -0.03 0.10 0.01 0.06 - 
Direct 0.00 -0.01 -0.01 0.10 - 0.06 - 
Travel Time 
for Social 
Activity  Indirect -0.02 -0.02 -0.03 0.00 0.01 0.00 - 
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CHAPTER 10 
CONCLUSIONS AND FURTHER RESEARCH 
 
10.1 Conclusions 
The report compared travel behavior characteristics on weekdays and weekends 
in United States using the recently available 2001 NHTS data. The detailed analysis of 
various trip characteristics by various socio-demographic characteristics at the 
households and the person level provided insights into how and to what extent the 
difference occurred on weekdays and weekends.  
 
 At the household level, a decrease in the person trips was found on weekends as 
compared to weekdays. All other analysis that was done at person level offered 
distinctions to be made depending on various person and trip characteristics. Females 
were found to be more active than males in making more number of trips on weekdays 
while a reverse trend was obtained on weekends. However, their overall mileage traveled 
was found to be lesser than that of males. Mean trip lengths per person and per vehicle 
were found to be slightly more on weekends than weekdays. Overall person miles 
traveled by the person per day on weekends was found to be more than weekdays but on 
the household level, the total vehicles miles traveled by household on weekdays exceeded 
that on weekends. Although single occupant auto (SOV) dominated the chosen mode for 
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making trips, their share reduced on weekends with more persons making trips on a 
higher occupancy vehicle. Higher occupancy vehicles were preferred for longer trips on 
weekends as opposed to the SOVs. Vehicle occupancies were studied with respect the 
purpose and the time of the day. 
 
 The trio role of socio-demographics, activity and travel behavior was captured 
through a structural equation model framework that provided insights onto various direct 
and indirect effects inhibited in the relationships among them. Most of the estimated 
direct effects were found to be in consistent with the past literature.  
  
 Overall this study which summarizes weekday and weekend travel behavior 
analysis can help assist various decision makers and planners in facilitating the good 
design or planning of transportation systems, devise policies in mitigating congestion and 
air quality issues. The trip estimates in this report derived from the latest national survey 
in this report can be used by the urban planners for planning purposes.  
 
10.2 Further Research 
The report uses only one-day travel data of the individual obtained through the 
Computer Assisted Telephonic Interview (CATI) process. As described in the literature 
review, there happens to be a lot of substitution of activities that goes on between the in-
home and out-home and also on weekdays and weekends. With availability of sufficient 
data, one can study the rhythms of travel that is exhibited by the individual between 
several days. Further one day data has been subjected to various criticisms such as people 
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generally lying or giving false information about the destination, travel time, trip purpose 
and other characteristics such as underreporting of short trips or number of stops in trip 
chain. This is supposed to be improved by the use of Global Positioning Systems (GPS). 
Collecting traffic data on weekdays and weekends can lead to comparison of congestion 
indices over several areas that warrant such an analysis.   
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